Amino Acid Alignments

The amino acid sequence alignments that follow were generated by the PIMA program (“pattern
induced multiple alignment”; R.F.Smith and T.F.SmiENAS87:118, 1990 andProtein Engineering
5:35, 1992). The alignments were also subject to some hand-editing performed with MASE (D.V.
Faulkner and J. Jurk&IBS13:321, 1988). For detailed information concerning these UNIX tools,
contact Dr. Randall Smith, Institute of Molecular Genetics, Baylor College of Medicine, Houston,
Texas, 713-798-4735.

With few exceptions (most notably with HIV-1 Env), only full-length protein sequences have
been included in this compilation. Tables giving the basic information about each sequence contained
in these alignments—Ilocus name, accession number, author, and journal— precede each amino acid
alignment; these tables also appear in Part |. Beginning in 1995, common names rather than GenBank
Locus names, are presented in the alignments. Both common names and Locus names may differ from
names in the literature, but the accession numbers will be universal identifiers.

Eight sequence subtypes have been identified for HIV-1s (see Part | and Part Ill) and five sequence
subtypes exist for HIV-2s. Sequence subtypes have been defined by “cladistic” criteria applied to
nucleotide sequences; it remains to be seen whether the amino acid sequence subtypes inferred from
that classification are valid, or whether a “phenetic” classification would be preferable.

Mosaic (hybrid) sequences that may have resulted from recombinational events (see Part Ill)
are sometimes aligned under a category designated U. At other times, they may be aligned under the
consensus sequence that they best match, although they did not contribute to the constitution of that
consensus; in this latter case, sequences analyzed to be mosaic, for example the HIV-1 MAL sequence,
may have prefixes such as “ADthat indicate the hybrid character.

The reference sequences for the alignments are mixed case consensus sequences in which upper
case letters refer to amino acid residues which are conserved 100% and lower case letters represent
amino acid residues conserved in at least 50% of the sequences. The symbol “?” indicates no consensus
ata position. Consensus sequences have been generated for each of the defined subtypes (see Parts | and
[l), and these are presented both with the grand alignments and in alignment to one another. The user
should keep in mind that these subtypes have been “cladistically” defined, not “phenetically” defined
(the number of phenotypes remains to be discovered).

Within the sequences, “-” is used to indicate residues conserved with respect to the reference
sequence and “.” represents actual gaps. The symbol “$” indicates a stop codon and the symbol “#”
indicates a frameshift or untranslatable situation. Blank spaces within the alignment indicate lack of
sequence information over that region. Annotation ofeéhgamino acid sequences utilizes “*” for

conserved cysteine residues and “ for potential N-linked glycosylation sites.

At the risk of relaxing standards of annotation, we have elected to annotate features for which
some evidence supports a particular role for a motif—nls for nuclear localization signal, for example.
The authority for these additions can be found for the most part in section Il curatorial comments (see
the Gag entry from 1994 or the Vpr entry from 1995, for example). We have revised in this issue the
annotation pertaining to the CD4-binding of the Env gp120, with the following rationale provided by
John Moore, Aaron Diamond AIDS Research Center, New York:

The original designation of the ‘Lasky site’ as “the CD4 binding site” on gp120 was
based principally on two observations: 1) Deletion of a segment of the C4 domain of gp120
did not prevent formation of a folded molecule, but did prevent it binding to CD4; 2) a
peptide-reactive Mab recognizing the same area of C4 blocked gp120 binding to CD4.

-1
NOV 95



The observations are correct, and unchallenged to this day. The inference drawn from
them was also logical at the time. However, it is now considered simplistic to call a simple
C4 continuous region (i.eRIKQIINMWQEVGKAMYAPPISGQ)fhe CD4-binding site.
There are three reasons for this:

a) Mutation of almost all the above residues has little or no effect on CD4 binding;
the exception is Trp-427, whose mutation completely abolishes CD4 binding. This residue
is a prime candidate for a CD4 contact residue. However, mutation of nearby residues 423,
426, 428, 429, 430, 432, 433, 435, 438 has no significant effect (Sodroski's work).

b) Mutations elsewhere in gp120 are just as disruptive to CD4 binding as ones at
Trp-427. The other critical residues include 368-D, 370-E and 457-D. Changes at 262-N
also disrupt CD4 binding, but probably because of gp120 misfolding (Sodroski's work).

c) Other MAbs to gp120 block CD4 binding without either binding to the above C4
peptide or, in some cases, being sensitive to amino acid substitutions in C4.

Overall, the present view of the CD4 binding site is that it is a discontinuous structure
formed by the juxtaposition of residues scattered among the gp120 sequence, but probably
concentrated in the C-terminal half. One residue in C4 (W-427) probably contributes to the
formation of the site, but so do others.
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COMMON NAME

SUBTYPE A:
U455
BZ126B
IBNG
VI59
VI310
VIS7
K112
K88
K29

K7

K98
K89
VI32
VI415
Cl4
LBV23
TN2431
TN245
TN240
Cl20
CI59
LBV2310
Ci51
IC144
DJ258
TN238
UG266

SUBTYPE B:
SF2
BZ167
PH153
PH136
TB132
BZ190
LAI
HXB2R
MN
JH31
JRCSF
JRFL
ovI
NY5CG
NL43
CDC41
HAN
CAM1
RF

D31
uG280
YU2
BCSG3C
P896
3202A12
3202A21

Sequences in thé&agAlignment

LOCUS

HIVU455
HIVBZ126B
HIVIBNG
HIVVI59
HIVVI310
HIVVI57
HIVK112
HIVK88
HIVK29
HIVK7
HIVK98
HIVK89
HIVVI32
HIVVI415
HIVCl4
HIVLBV23
HIVTN2431
HIVTN245
HIVTN240
HIVCI20
HIVCI59
HIVLBV2310
HIVCI51
HIVIC144
HIVDJ258
HIVTN238
HIVUG266

HIVSF2
HIVBZ167
HIVPH153
HIVPH136
HIVTB132
HIVBZ190
HIVLAI
HIVHXB2R
HIVMN
HIVIH31
HIVIRCSF
HIVIRFL
HIVOYI
HIVNY5CG
HIVNL43
HIVCDC41
HIVHAN
HIVCAM1
HIVRF
HIVD31
HIVUG280
HIVYU2
HIVBCSG3C
HIVP896
HIV3202A12
HIV3202A21

ACC # FIRST AUTHOR
M62320  Oram,J.D.
L22083 Louwagie,J.J.
L39106 Howard,R.M.
L11795 Louwagie,J.J.
L11786 Louwagie,J.J.
L11794 Louwagie,J.J.
L11768 Louwagie,J.J.
L11773 Louwagie,J.J.
L11770 Louwagie,J.J.
L11772 Louwagie,J.J.
L11775 Louwagie,J.J.
L11774 Louwagie,J.J.
L11788 Louwagie,J.J.
L11791 Louwagie,J.J.
L11757 Louwagie,J.J.
L11777 Louwagie,J.J.
L03702 McCutchan,F.E.
L11762 Louwagie,J.J.
L11761 Louwagie,J.J.
L11755 Louwagie,J.J.
L11759 Louwagie,J.J.
L11779 Louwagie,J.J.
L11758 Louwagie,J.J.
L11767 Louwagie,J.J.
L11763 Louwagie,J.J.
L11760 Louwagie,J.J.
L11798 Louwagie,J.J.
K02007 Sanchez-Pescador,R.
L11752 Louwagie,J.J.
L11781 Louwagie,J.J.
L11780 Louwagie,J.J.
L03697 McCutchan,F.E.
L11753 Louwagie,J.J.
K02013 Wain-Hobson,S.
K03455 Starcich,B.
M17449 Gurgo,C.
M21137 Komiyama,N.
M38429 Koyanagi,S.
M74978  O'Brien,W.A.
M26727  Wain-Hobson,S.
M38431 Theodore,T.
M19921 Buckler,C.E.
M13136 Desai,S.M.
u43141 Sauermann,U.
D10112 Mclintosh,A.
M17451 Starcich,B.R.
U43096 Dietrich,U.
L11802 Louwagie,J.J.
M93258 Li,Y.
L02317 Ghosh,S.K.
M96155 Collman,R.
U34603 Guillon,C.
U34604 Guillon,C.
II-A-1
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HIV1 GAG
REFERENCE

ARHR 6, 1073 (1990)
ARHR 10, 561 (1994)
ARHR 10: 1755 (1994)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
ARHR 8, 1887 (1992)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)

Science 227, 484 (1985)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
ARHR 8, 1887 (1992)
AIDS 7, 769 (1993)

Cell 40, 9 (1985)
Science 227, 538 (1985)
Virol. 164, 531 (1988)
ARHR 5, 411 (1989)
Nature 348, 69 (1990)
Nature 348, 69 (1990)
AIDS 3: 707 (1989)
PNASU 83: 5038 (1986)
JVI 59: 284 (1986)
PNAS 83, 8380 (1986)
ARHR 6, 813 (1990)
Unpublished (1991)
Cell 45, 637 (1986)
Unpublished (1992)
AIDS 7, 769 (1993)
JVI 65, 3973 (1991)
Virol. 194, 858 (1993)
JVI 66, 7517 (1992)
ARHR 11, 1537 (1995)
ARHR 11, 1537 (1995)



HIV1 GAG

GAG46
MANC
GAG314
GAG22
GAG15
WEAU160

SUBTYPE C:

uG268
SM145
ZAM18
ZAM19
ZAM20
DJ259
VI313

SUBTYPE D:

ELI
2276
NDK
VI205
G109
K31
uG2r4
uG270
SE365
VI203

SUBTYPE F:

VI1l74
VI69
BZ162
VI325
BZ163B

SUBTYPE G:

LBVvV217
VI191
Jve3l

SUBTYPE H:

VI525
VI557
HYBRIDS:
AD_K124
AD_MAL
AD_CI32
AD_G141
AG_VI35
AG_LBV1
BF_BZ20

SUBTYPE O:

ANT70C
MVP5180
CPZ:
CPZGAB
CPZANT

HIVGAG46
HIVMANC
HIVGAG314
HIVGAG22
HIVGAG15
HIVWEAU160

HIVUG268
HIVSM145
HIVZAM18
HIVZAM19
HIVZAM20
HIVDJ259

HIVVI313

HIVELI
HIVZ2Z6
HIVNDK
HIVVI205
HIVG109
HIVK31
HIVUG274
HIVUG270
HIVSE365
HIVVI203

HIVVI174
HIVVI69
HIVBZ162
HIVVI325
HIVBZ163B

HIVLBV217
HIVVI191
HIVJv831l

HIVVI1525
HIVVI557

HIVK124
HIVMAL
HIVCI32
HIVG141
HIVVI354
HIVLBV105
HIVBZ200

HIVANT70C
HIVMVP5180

SIVCPZGAB
SIVCPZANT

U29413
u23487
u29404
U29255
U29246
U21135

L11799

L11803
LO3705
LO3706
LO3707

L11764
L11787

K03454
M22639
M27323
L11785
L11765
L11771
L11801
L11800
L11797
L11784

L11782

L11796
L11751
L11789
L22086

L11778
L11783
u13212

L11792
U09666

L11769
K03456
L11756
L11766
L11790
L11776
L11754

L20587
L20571

X52154
U42720

Yoshimura,F.K.
Zhu,T.
Yoshimura,F.K.
Yoshimura,F.K.
Yoshimura,F.K.
Ghosh,S.

Louwagie,J.J.

Louwagie,J.J.
McCutchan,F.
McCutchan,F.E.
McCutchan,F.

Louwagie,J.J.
Louwagie,J.J.

Alizon,M.
Theodore, T.
Spire,B.
Louwagie,J.J.
Louwagie,J.J.
Louwagie,J.J.
Louwagie,J.J.
Louwagie,J.J.
Louwagie,J.J.
Louwagie,J.J.

Louwagie,J.J.

Louwagie,J.J.

Louwagie,J.J.
Louwagie,J.J.
Louwagie,J.J.

Louwagie,J.J.
Louwagie,J.J.
Abimiku,A.G.

Louwagie,J.J.
Janssens,W.

Louwagie,J.J.
Alizon,M.
Louwagie,J.J.
Louwagie,J.J.
Louwagie,J.J.
Louwagie,J.J.
Louwagie,J.J.

Vanden Haesevelde,M.
Gurtler,L.G.

Huet,T.
Vanden Haesevelde,M.
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Unpublished (1995)
Nature 3745, 503 (1995)
Unpublished (1995)
Unpublished (1995)
Unpublished (1995)
Unpublished (1995)

AIDS 7, 769 (1993)

AIDS 7, 769 (1993)
JAIDS 5, 441 (1992)
JAIDS 5, 441 (1992)
JAIDS 5, 441 (1992)

AIDS 7, 769 (1993)
AIDS 7, 769 (1993)

Cell 46, 63 (1986)
Unpublished (1988)
Gene 81, 275 (1989)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)

AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
ARHR 10, 561 (1994)

AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
ARHR 10, 1581 (1994)

AIDS 7, 769 (1993)
ARHR 10, 877 (1994)

AIDS 7, 769 (1993)
Cell 46, 63 (1986)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)
AIDS 7, 769 (1993)

JVI 68, 1586 (1994)
JVI 68, 1581 (1994)

Nature 345, 356 (1990)
Virol. In Press (1996)



Subtype E is not currently represented in GAG.
LBV105, and BZ200 have been identified as likely hybrids in this region.

The sequences K124, MAL, CI32, G141, VI354,

They are presented

with respect to a duplicate of the subtype A consensus.

pl7 ->
I<- membrane binding ->/
mGARaSvLsggkLDaweklrLRPgGKkKkYrIKHIvwAsreLerFalLnPslLeTaegcqqimeQlgsalkT

K | 70

CONSENSUS-A
U455
BZ126B
BNG
VI59
VI310
VI57
K112
K88
K29

K7

K98
K89
VI32
VI415
Cl4
LBV23
TN243
TN245
TN240
CI20
CI59
LBV2310
CI51
1C144
DJ258
CM238
UG266

CONSENSUS-B
SF2
BZ167
PH153
PH136
TB132
BZ190
LAl
HXB2R
MN
JH31
JRCSF
JRFL
oyl
NY5CG
NL43
CDC41
HAN
CAM1
RF

D31
uUG280
YU2
BCSG3C
P896
3202A12
3202A21
GAG46
MANC
GAG314
GAG22
GAG15
WEAU160
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HIV1 GAG

pl7 -> /<- nls ->/
/<- membrane binding ->/
CONSENSUS-C MGARASlLrGgKLD’?WEkIrLrPGGkKhYMlKHLVWASRELerFAangLLETseGquIlquanIQT 69
uG268 - V T----K C--M G-----S M
SM145 A--R M 70
ZAM18 K-----T. Sl-- 70
ZAM19 X---=-A 70
ZAM20 K AD R--H----- 70
DJ259 K-----S R 70
VI313 D Q--RE---K------- 70
CONSENSUS-D  MGARASVLsGGKLD?WEKIrLRPGgkKKY?LKHiVWASRELeRfaINPGLLETseGCkQligQLgPaiqgt 68
ELI K R Y 70
7276 A R---L D R- 70
NDK T--R A---LI T S--- 70
VI205 Q KS---R K R---E 70
G109 Q--A--R Q A E--H-NL-S 70
K3t B Q-----H---K---memmmm e [------- P------ M---H----- 70
uUG274 E N---K | M LK- 70
UG270 E N---K---L M-----S--- 70
SE365 Q--R K R 70
V1203 T-----S R E----S--- 70
CONSENSUS-F MGARASVLSGGKLDaWEKIrLRPGGkKKYrIKHLvWASRELERFAmPgLLETsEGCrkIIgQLQpSLQT 70
VI174 Q D------ P T---- 70
VIB9 e R---KM---1 LD 70
BZ162 Q# 69
VI325 T S L--S----T----Q--R-------- 70
BZ163B S Q S---- 70
CONSENSUS-G MGARASVLSGGKLD7WEKIRLRPGGKK’>YR’7KHLVWASRELE’)FALNPGLLETTEGCQQI”QLQP’)LQT
LBV217 K--M R LQ----S--- 70
VI191 A Q--I K MR----A--- 70
CONSENSUS-H MGARASVLSGG’>LDAWEKIRLRPGGKK'7YRLKHLVWASRELERFALNP’7LL’7T’>EGCLQ?IEQLQPALKT
V1525 R Q G--E-S-----|-------—-- 70
VI557 K K D--D-A-----L---------- 70
CONSENSUS-O  MGA?ASVLTGSKLDAWE?IRL?PGSKK?YRLKHLVWASRELER?ACNP?LLETAEG?E?LLQQLEPALKT
ANT70 —=-Seemee QK- F----E N- 70
MVP51 --R R---R----- A Y----G T-Q 70
CONSENSUS-A mGARaSvLsggkLDawekIrLRPgGkKkYrIKHIvwAsreLerFaLnPslLeTaegcqqimeQlgsalkT 70
AD_K124 T S--- 70
AD_MAL G----G T--- 70
AD_CI32 R K S-----LI--F--T-G- 70
AD_G141 = - D----Q-----T-R-K-------mmmemem D------ S---K--LG---P---- 70
AG_VI354 - [ KR-------om Ql--l-----K--K-==-G =Ko 70
AG_LBV105 T M G L----PSV-- 70
BF_BZ200 E--K A-K---1 V——G————S———RK IG---PS-Q- 70
CONSENSUS-CPZ MGA?ASVL?G?KLD?WE??RLRPGG?K?YM?KHLVWA??EL?RFA????L?E??EGC?K???QL?P????
CPZGAB ---R----T-G---R--KV------ R-R--M------ SR--E---CDPG-M-SK---T-LLQ--E-ALKT 70
CPZANT ---G----R-E---T--S|------ K-K--]------ RS--Q---LSSS-L-TS---E-AlIH--S-SIEI 70
11I-A-4
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/<- nls ->/
CONSENSUS-A g?eEIkSLthvatLychqudkatKeAIdklEelquskqk’7’>’7’>’7’7tqqaaA .?T.gs?..sskv
U455 ..N
BZ126B
BNG
VI59 -T---R----A--V
VI310 -T---R--—--I-V
VI57 -T V
K112 -T---R
K88 -T---R
K29 -T---R
K7 -T---R--Y
K98
K89 Q N
VI32 K . 128
vi4ls STl Ye e KN G- -N.. --N- 128
Cl4 Q —--.D--N..-RQ- 126
LBV23 128
TN243
TN245
TN240
Cl20
CI59
LBV2310
CI51
IC144
DJ258
CM238 . G-
UG266 . . 126

CONSENSUS-B  GsEEIrSLYNtvAtlYCvHQrlevkDTKEALJKIEEEQNKSKKK...... aqgaaa??dt.gn???ssqv
SF2 130

BZ167 A-AT. - 129

PH153 --.-S...C--- 128

PH136 - . - K- 128

TB132 .N-.E-...---- 128

BZ190
LAI
HXB2R
MN
JH31
JRCSF
JRFL
oyl
NY5CG
NL43
CDC41
HAN
CAM1
RF

D31
UG280
YU2
BCSG3C
P896
3202A12
3202A21
GAG46
MANC
GAG314
GAG22
GAG15
WEAU160
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HIV1 GAG

/<- nls ->/

CONSENSUS-C  GTeELrSL?NtVatLyCVH??levrDTKEaLDkieEEQNK?QQK??... quaka aD?.Gk......V 120
UG268 --D-----Y KG - ET- K- 123

SM145 F EK S---..
ZAM18 -----K--F---V--W---ED-T--------- RL---- S---TK
ZAM19 -----K--H-A--V-----KX-T------ X--R------- C
ZAM20 Y AG E
DJ259 Y AR--1Q
VI313 --K--1--H EK--1 K

CONSENSUS-D GseelkSL?NTVATLYCVHerIerdTKEAIeKmEEEquSKkK?’??...aQQatA..Dt.rn...SSQV 125
ELI -T---R--Y KG-D N--- 128

z2z6  -—-—-R-- F --A-..-A.G- ...N--- 129

NDK 125

VI205 129

G109 131

K31 128

uG274 128

uG270
SE365
VI203 128

CONSENSUS-F GSEELrSLyNTvavLYf\/HQrvakDTKEALdKLEEEQNKSqQK ...... tgQ?aA..dK.G....... \% 123
VI174 R

VI69
BZ162
VI325
BZ163B

CONSENSUS-G GTEE’>KSL°N°’>A7L’>C’>HerevKDTkEALeEVEKannSQQk ...... 7Qqa’>7 .e?.Gn...ssqV 110
LBV217 N\ VAVA VA I c - [ S— ..DK.-

VI191 VA y Iy (VA VS iq il NENSN .
TAIG X---- T--AS. K- omm 36
Jve3sl N — f--=-=-E......|l=—-AK..NE.~...-NP- 38

CONSENSUS-H GTEELQSLFNLLA”LYCVHQRID’7KDTKEAL7K°’)E7QN7’>Q°’7 ... TQQAT?..DK.??2...2?K? 106
V1525 | S-IE-V--NR-QK......----- A..--.EK...DK-V 128
VI557 T V- E-LK-A--KS-NR......----- G..--.GN...GN-I 128

CONSENSUS-O GS’)’?L’7SLWNAI'?VLWCVHNR’)'?I’?DTQQAIQKLKEV M?SRKS...A?AAKE.....?T..S...?RQ? 106
ANT70 Y -G D A--A 126
MVP51

CONSENSUS-A g')eEIkSLthvatLychqudkatKeAIdk|Eelquskqk??????tqqaaA .?T.gs?..sskv 126
AD_K124 -T--IR----A-- ..D-.-N... 128

AD_MAL .s-.|.__y

AD_CI32 -S---R--Y--|---W---R--EI
AD_G141 -G A-El
AG_VI354 S K-N _
AG_LBV105 -S---R------V/--L------ = S I———

BF_BZ200 -S---R--Y----V---A--K----ommmmeeee-E-D---K-

CONSENSUS-CPZ ?S????SLENT??VLWC?H??????DT??A???2?K??2??22?Q?7T2S?22?2?222G?2?2?222?222?2227?7? 61
CPZGAB G-EGLR-----LA----I-SDITVE--QK-LEQL-RHHGEQ-SK-E-NSGSRE-GASQGASASAGI... 136
CPZANT R-PEIl----- IC----V-KGEKIK--EQ-VKTV-MKVMQT-AE-G-SQTASR-MLLRLLLLNKQWCQRH 140

11-A-6
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CONSENSUS-A
U455
BZ126B
BNG
VI59
VI310
VI57
K112
K88
K29

K7

K98
K89
VI32
VI415
Cl4
LBV23
TN243
TN245
TN240
CI20
CI59
LBV2310
ClI51
IC144
DJ258
CM238
UG266

CONSENSUS-B
SF2
BZ167
PH153
PH136
TB132
BZ190
LAI
HXB2R
MN
JH31
JRCSF
JRFL
[0)4
NY5CG
NL43
CDC41
HAN
CAM1
RF

D31
uG280
YU2
BCSG3C
P896
3202A12
3202A21
GAG46
MANC
GAG314
GAG22
GAG15
WEAU160

11-A-7
NOV 95

pl7 V p24
????SgNYPIVQNaqgQm?hQ?ISPrTLnAwWVKViEekaFspEVIPmMFsaLSEGATpQdLNmMMLNiVgGH
PV--A V-D V---- 190
V--Al V T---T--—-- 192
siimmmmm————— K---T--SM G 191
------------- IV--A---K----$---V. E 191
.-H V--S R 193
. 1--AV 194
I--N 194
I--T 194
T--S 194
R--I--N $ L V- 192
I--N V 194
IL-T 194
I--S T 194
I--Al 194
V--SI 192
I--A A T 194
V--P V---G-N 194
A--P V---G-N 194
A--P V---G-N 194
T--SM T 186
T--PM T 191
T--PM 191
T--SI A---R 189
T--PI 191
V--PM T 191
V--P V-K-G-N 194
J— T-R--TY-A $---V S V-E-- 191
....SgNYPIVQnIgGQMVHQaiSPRTLNAWVKVVEEKAFSPEVIPMFSALSEGAtPQDLNTMLNTVGGH
M [ 155
| 194
K L 194
M 194
A 194
| 194
| 194
IE 197
| 194
| 194
M 192
P A 194
194
194
| A 194
194
194
194
P 194
| 194
194
.-R | 194
| 194
194
L 194
. | PL 194
..-H S | 194
194
194
194
L | 194

HIV1 GAG

190

194



HIV1 GAG

CONSENSUS-C
UG268

SM145

ZAM18

ZAM19

ZAM20

DJ259

VI313

CONSENSUS-D
ELI
2276
NDK
VI205
G109
K31
uG274
uG270
SE365
VI203

CONSENSUS-F
VI174

VI69

BZ162

VI325

BZ163B

CONSENSUS-G
LBV217

VI191

TAIG

Jva3l

CONSENSUS-H
V1525

pl7 V p24
...SQNyPIVONLQGQMVHQaiSPRTLNAWVKVIEeKATSpe?IPMFTALSEGATPQDLNTMLNTVGGH 185
L V. 189
| 191
| G | 193
K ettt 163
-F L-QRI 191
F PL V 192
PM V. 192

...SQNYPIVQNLQGQMVHQaiSPRTLNAWVkKVIEEKaFSPEVIPMFSALSEGATPQDLNtMLNTVGGH 191
194

195
191
E T 195
L N--=--- A-mmmmmmmmeeeeees A--- 197
VM 194
T 194
A 194
L D T 194
L N 194
...SQNYPIVQNIQGQMVHQ?iISPRTLNAWVKVIEEKAFSPEVIPMFSALseGATPQDLNTMLNTVGGH 188
A 189
A 190
S 189
PL AD 190
S 190

...SQNYPIVQnaQGQmM?HQ?isPRTLNAWVKVVEEKaFSPEVIPMFSALSEGATPQDLNtmMINTVGGH 174
V--P 192

V--PLT I---N 191
Xl---Pl--A E— 101
A 104

W4

...SQNYPIVQNAQGQ?VHQAISPRTLNAWVKVVEEKAFSPEVIPMFSALSEGATPQDLNAMLN?VGGH 170
M 194

VI557 P I---- 194
CONSENSUS-0O ....2QNYPIV?NAQGQMVHQAISPRTLNAWVKAVEEKAFNPEIIPMFMALSEGA??YDINTMLNAIGGH 168
ANT70 ...G S IS 192
MVP51 ST VP 192
CONSENSUS-A  ????SgNYPIVQNagqgQm?hQ?ISPrTLnAWVKviEekaFspEVIPMFsaLSEGATpQALNmMMLNiIVgGH 190
AD_K124 I--S 194
AD_MAL I--Al 200
AD_CI32 L----V--A T T---T---- 196
AD_G141 V--Al 190
AG_VI354 V--AM G N--]----- K-- 194
AG_LBV105 SOQNV--------- V----V--PV----- D G-N 198
BF_Bz200 ...---—--—-L----V-- Al V T---T---- 194
CONSENSUS-CPZ ??????NYP???2?A?G???HQ???PRTLNAWVK?VEEK?F?PEVIPMFSALSEGA?P?D?NTMLNAVG~?H 107
CPZGAB ....SG---LVQN-Q-QMV--AIS V----A-S L-Q-V G- 202
CPZANT LSGEGR---1IVD-G-IAR--PLT C----N-N T-H-L D- 210
11-A-8

NOV 95



CONSENSUS-A  QAAMQMLKdtINeEAAewDr?HPVhAgPippgQMREPrGSDIAGITStigEqigwmTs...NPPiPVGI
U455 L v G.. 257

256

BZ126B GV smeE- 259
BNG Vv cmeE- 258
(Y= —— $--L—---R K R$--G... 256
VI310 V---Q---V. VB 260
VI57 L P 261
K112 L P 261
K88 L P 261
K29 261
K7 258
K98 261
K89 261
VI32 261
VI415 261
cl4 259
LBV23 261
TN243 261
TN245 261
TN240 261
CI20 v o V—E- 253
Cl59 V---Q N me-E- 258
LBV2310 Y, N e E- 258
CI51 T v eT-E- 256
IC144 Vv New-§eomeo, emmenE- 257
DJ258 v 258
CM238 E v N... 261
[Vlc 7 —— S o W S— V---VR$-...--E- 256
CONSENSUS-B  QAAMQMLKeTINEEAAewDRIHPVhAGPiaPGQMREPRGSDIAGITSTLQEQIgWmTn...NPPiPVGel
SF2 i 263
BZ167 D K- 262
PH153 261
PH136 v 261
TB132 I-H... 261
BZ190 261
LAI v 261
HXB2R v 261
MN T 264
JH31 AQ S... 261
JRCSF 261
JRFL 259
ovl 261
NY5CG H... 261
NL43 H... 261
cbCc41l S, - 261
HAN 261
CAM1 261
RF 261
D31 261
UG280 261
YU2 261
BCSG3C Q---V 261
P896 Q=--V. 261
3202A12 v 261
3202A21 H... 261
GAG46 D v 261
MANC v 261
GAG314 v S 261
GAG22 261
GAG15 v 261
WEAU160 Y N— 261

11-A-9
NOV 95

HIV1 GAG

261



HIV1 GAG

CONSENSUS-C

QAAMQMLKDTINEEAAEWDRIHPVhAGPVAPGQMRePRGSDIAGTTSILQEQIaWMT?...NPPiPVGdI 251

UG268 N---S..-—E- 256
SM145 Q D S... 258
ZAM18 N----L (- 260
N L OO — N...o-Vemeee 197
ZAM20 : A..--V-—-E- 258
DJ259 [ N S... 259
VI313 Q [ N... 259
CONSENSUS-D  gAAMQMLKETIneEAAEWDRIHPVHAGPIAPGQMREPRGSDIAGTTSILQEQi?WMTs...NPPIPVgel 257
ELI yN— 261
7276 262
NDK D v 258
VI205 H [ 262
G109 264
K31 A 261
UG274 v 261
UG270 261
SE365 G--N... 261
VI203 G-... 261
CONSENSUS-F  QAAMQMLKDTINEEAAEWDRLHPVGAGPIPPGQIREPRGSDIAGTTSTLQEQIqQWMTs...NPPVPVGel 255
VI174 N... 256
VI69 H---N----M ielD- 257
BZ162 A 256
VI325 H M g p— 257
BZ163B 257
CONSENSUS-G  QAAMQMIKDTINeEAAEWDRIHP?QAGPIpPGQIR?PrGSDIAGTTSTLQEQIRWMTS...NPPIPVGel 239
LBV217 Q D 259
VI191 P E mee-D- 258
TAIG e S F— P--e-Ac--D 168
Jvesl D Q E-S 171
CONSENSUS-H  QAAMQ?LKDTINEEAAEWDR?HPVHAGPIPPGQMREPRGSDIAGTTSTLQEQIAWMT?...NP?IPVGDl 233
VI525 : L G..~-A--ien 261
VI557 M v; (SR - — 261
CONSENSUS-O  QGALQVLKEVINEEA?EWDRTHPP??GPLPPGQIREPTGSDIAGTTSTQQEQI?WTTR.??N??IPVGDI 229
ANT70 , PV He-o-..P-QP------ 260
MVP51 A AM [ ¢y, Ny - S— 260
CONSENSUS-A  QAAMQMLKdtINeEAAewDr?HPVhAgPippgQmREPIGSDIAGITStIgEqigwmTs...NPPiPVGdl 256
AD_K124 N L P 261
AD_MAL D---V 267
AD_CI32 v A A---N..----E- 263
S e —— D---T-me-A meeE- 257
IR/ 1< e —— [+~ Qenmen-S-| T GuK- 261
AG_LBV105 T-R (SN VA 265
BF_BZ200 E $--L A N..---E- 260
CONSENSUS-CPZ QGAMQVLKEVINEEAAEWDRLHPTHAGP???GQLREP?GSDIAGTTST?QEQ??W??22?2N?2?PVGD? 160
CPZGAB Yo L--IG-TTA...-PPI-—-V 269
CPZANT V[0 W——, S— V---MQ-MSTPQQ-GGV---| 280
11-A-10

NOV 95



CONSENSUS-A
U455
BZ126B
BNG
VI59
VI310
VI57
K112
K88
K29

K7

K98
K89
VI32
VI415
Cl4
LBV23
TN243
TN245
TN240
CI20
CI59
LBV2310
ClI51
IC144
DJ258
CM238
UG266

CONSENSUS-B
SF2
BZ167
PH153
PH136
TB132
BZ190
LAI
HXB2R
MN
JH31
JRCSF
JRFL
()4
NY5CG
NL43
CDC41
HAN
CAM1
RF

D31
uG280
YU2
BCSG3C
P896
3202A12
3202A21
GAG46
MANC
GAG314
GAG22
GAG15
WEAU160

/<
YkrwliLGLNKIVRMY SPvSILDirQgPKEPFrdYVdrFfKtLRAegAtQeVKnwMTeTLLVQNANPDCK
D

MHR

->/

@)

> >

oL

<<=

©

(@]

Y
NN S—— E----KE---K

D--$

327

331
324

YKRWIIIGLNKIVRMYSPtSILDIrQGPKEpFRDYVDRFYKTLRAEQAsQeVKNwmTETILVgNaNPDCK
D

[wASA v

<(D(n

W)

~

O
M

S

(0]
(0]

(0]

lw)

-A-11
NOV 95

333
332
331
331
331
331
331
331
334
331

HIV1 GAG

331



HIV1 GAG

/<- MHR ->/
CONSENSUS-C YKRWIILGLNKIVRMYSPVSILDIKQGPKEPFRDYVDRFFKTLRAEQAtQDVKNWMTATLLVQNANPDCK 321
uG268 326
SM145 328
ZAM18 E 330
ZAM19 R E 267
ZAM20 R 328
DJ259 R S 329
VI313 329
CONSENSUS-D YKrWIIGLNKIVIMYSPVSILDIRQGPKePFRDYVDRFYKTLRAEQASQdVKNWMTETLLVQNANPDCk 327
ELI -l V 331
2276 E--G 332
NDK 328
VI205 K K 332
G109 --K---M 334
K31 331
UG274 R 331
uG270 331
SE365 T-E 331
V1203 T-E 331
CONSENSUS-F YKRWIILGLNKIVRMYSPVSILDIrQGPKEpFRDYVDRFFKTLRAEQATQEVKgWMTDTLLVQNANPDCk 325
VI174 326
VI69 E | 327
BZ162 326
V1325 K----- S N 327
BZ163B Q 327
CONSENSUS-G YKRWIILGLNKIVRMYSPVSILDIRQGPKEPFRDYVDRFFKTLRAEQATQ?VK?WMTDTLLVQNANPDCK 307
LBV217 D--N 329
VI191 E--G 328
TAIG e 186
Jv83l 199
CONSENSUS-H YKRWIILGLNKIVRMYSPVSILDI?QGPKEPFRDYVDRFFK?LRAEQATQ?VK?WMTDTLLVQNANPDCK 299
V1525 K T --N 331
VI557 R A E--G 331
CONSENSUS-O YRKWIVLGLNKMVKMYSPVSILDI?QGPKEPFRDYVDRFYKTLRAEQATQEVKNWMTETLLVQN?NPDCK 297
ANT70 K A----- 330
MVP51 R S----- 330
CONSENSUS-A YkrwliLGLNKIVRMYSPVSILDirQgPKEPFrdYVdrFfKiLRAegAtQeVKNnwMTeTLLVQNANPDCK 326
AD_K124 K G 331
AD_MAL 337
AD_CI32 Y S 333
AD_G141 327
AG_VI354 --K$ E--N K $ 329
AG_LBV105 K D D 335
BF_BZ200 --$ T Y S 329
CONSENSUS-CPZ Y?RW?I?GLNKVVR?Y?PVSIL?I1?QGPKEPFRDYVDRFYKT?RAEQASQ?VK?WMT?TLL?QNANPDCK 218
CPZGAB -R--V-L-------M-C----- D-R---------mm - L------- E--N---D---V-------- 339
CPZANT -K--1-M------- X-S----- o N |-=-mm-- P--A---E---]-------- 350

11-A-12

NOV 95



HIV1 GAG

Zn-motif
p24 \/ V p2’ V' p7 I<-
CONSENSUS-A  slLraLg?gAtLeEMMTacQgVggPgHKArVLAEAMSQV...q???7n??2.iIMmQrGnf.rggkr?iKCFN 384
U455 P Q.TS...--- --PR-.----- 388
BZ126B P ...-N. . - =S 392
BNG e T ..-Q. . 389
VI59 ---KR-RVR--------mnmm oo K-----I---...-Q.TS.. . . 387
VI310 . ] e S--eef-mmee A...-H.T-. . 391
VI57 T S 392
K112 ---G--T | 392
K88 e T 392
K29 e A S 392
K7 ---K---T S---K 388
K98 --K---T 392
K8 e T 392
VI32 P 392
V1415 T----- T 392
Cl4 T 390
LBV23 T------ A 392
TN243 ---K---T S 392
TN245 ---K---S S 392
TN240 ---K---T S 392
CI20 P 384
CI59 P 388
LBV2310 PA 389
CI51 P S 387
1C144 T------ P 388
DJ258 P S ..-Q.S-... 389
CM238 ---K---T S ..-Q.AS... . - 392
uG266 - RPK----------- R-R--S---Q--------- ..-Q.TS... Kemmm e 385

CONSENSUS-B TILKALGPaATLEEMMtACQGVGGPgHKARVLAEAMSQV...tn?s.at?iMmQrGnf.rngrKtvK CFN 394
SF2 o=.P-N. . 396

BZ167
PH153
PH136
TB132
BZ190
LAI
HXB2R
MN
JH31
JRCSF
JRFL
ovI
NY5CG
NL43
CDC41
HAN
CAM1
RF S----
D31
uG280
YU2
BCSG3C
P896
3202A12
3202A21
GAG46
MANC S----I
GAG314
GAG22
GAG15
WEAU160 G----D

396
394

394

394
394
394
394
397
394

wn

@

o

o?
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HIV1 GAG

Zn-motif

p24 \/ V p2’ V' p7 I<-
CONSENSUS-C TILRALGPgAsLEEMMTACQGVGGPsHKARVLAEAMSQa .nn.?2n...imMQrsNF.KGpkrivKk CFN 382
UG268 G .
SM145 A
ZAM18 A-T
ZAM19 A-T
ZAM20 T
DJ259
VI313 G
CONSENSUS-D tILKALGP°ATLeEMMTACQgVGgPsHKARVLAEAMSQa .tn.snta.imMQrgNF.KGprkiiKCFN 390
ELI Q 39
2276 Q
NDK Q G
VI205 Q---K E
G109 A
K31 G G
uG274 G
uG270 A
SE365 N G E
VI203 G
CONSENSUS-F TILKAIGPGAtLEEMMTACQGVGGPGHKARvLAEaMSQa .TN.??a?.ImMQksNF.KGQRrivKCFN 386
VI174 - TA-A. . 390
vies - M-mmmmmm o T - A el e 389
BZ162 B I R 388
VI325 B ] EERE A VSN E TT.----RG--.----K-|---- 389
BZ163B = - 338
CONSENSUS-G TIL’)ALGPGATLEEMMTACQGVGGP”HKARVLAEAMSQA .SG.?A?A.?MMQK??F.KGP???IKCF? 360
LBV217 ---K --.T-T-.I----GN-.---RKN----D 393
VI191 --R G. .oem=.V-A- M----SG-.---KRT----N 392
CONSENSUS-H ?IL?ALG?GASIEEMMTACQGVGGP?HKA?VLAEAMSQV?..TN.??A?.?MMQKGNF.KGQRRI?KCFN 353
V1525 N--K---T S---R oo TH-AL - Smmee- V---- 395
VI557 T--R---Q G---K N..--...-V.M--m- Jmmeen I---- 394
CONSENSUS-O QILK’?LGP’)ATLEEM MVACQGVGGPTHKA’”LAEAMA’?AQQDLKGGYTA VFMQRGQN.P?RKG?IKCFN 358
ANT70 ----S--- G- RV----e-Tmm oo oo - =T 398
MVP51 ----A---E Kl------ S . Ne--Peev 398
CONSENSUS-A sILraLg?gAtLeEMMTacQngngHKArvLAEAquv .q???n??. |MmQanf rggkr?iKCFN 384
AD_K124 - A ... TNNI-AA.V------- .K-P-Kl-----
AD_MAL T--K---P S 400
AD_CI32 ---K---P 395
AD_G141 Temmeen P 388
AG_VI354 T---G--A----K E--E 390
AG_LBV105 T------ P--S K-l 397
BF_BZ200 T--K---PA------- B $-.. TN.S.AA --cmee - -N-RKTV---- 391
CONSENSUS-CPZ ?ILKALG?GA?LEEM?TACQGVGGP?HKARVLAEAM?????.2Q.????.VF?Q?G?G??G?KR??KCFN 262
CPZGAB Q P--T---- M S SMVQ..N-.GRAD.--F-K-Q-.A-P--K|---- 404
CPZANT H------ T--S----L=mmmeee- A-mmnmeeee- ASANN.A-..GTA.--L-R-N-NR-G--PL---- 416

II-A-14
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HIV1 GAG

pol cds ->
Zn-motif ->/ /<-Zn-motif ->/ p7 V pl’ \/ p6
CONSENSUS-A CGKEGHIArNCrAPrKkGCwKCgkEGHQMKACT.?e.rQANFIgkiwpSsKG.RPgNFpQsRp....... 443
U455 K N-- - 447
BZ126B H--.-----L-N--....... 451
BNG K----R S . N 448
VI59 $--R mmm———— 445
VI310 N T--. N-L....... 450
VI57 - s 451
K112 R Jmmnn N-L....... 451
K88 .-.G . N-L....... 451
K29 ..D. L~-mme . N-L....... 451
K7 e $--R-----L- s m e RR-$----- - 445
K98 R------- e, 451
K89 E--..-. R------- . N-L....... 451
VI32 N-. N-- - 452
V1415 S 451
Cl4 e 449
LBV23 immm—————— 451
TN243 R N-- - 451
TN245 -R N-- - 451
TN240 -R N-smmmmemeeee 451
Cl20 K----R - . peeee 443
CI59 K----R . 447
LBV2310 K----R mmm—————— 448
CI51
1C144
DJ258
CM238
UG266
CONSENSUS-B  CGKeGHIAKNCrAPRkkGCWKCGKEGHQmkdCt.?e?RQANFLGKIWpShKG.RpgNFIQsRp?????7?? 453
SF2 R--R N 455
BZ167 S..-. Yo 455
PH153 R--K. R m————— 453
PH136 R mmm———. 453
TB132 R pmm————— 453
BZ190 S..-. mm———— 453
LAI R Y-- EPTAPPF 460
HXB2R - T-R - Yo 453
MN R e C--.-.R--P---T....... 455
JH3T - L-R N..-. S-- - 453
JRCSF R E--..-. Yo 453
JRFL R - Yo 451
()1 R . N--....... 452
NY5CG s 453
NL43 s amm—— 453
CDC41 R--K R e, 453
HAN R e 453
CAM1 ---V N..-. Jmmm———e 453
RF -V .N-G 455
D31 R Y--. 453
UG280 ---V N.N-. Yo 454
YU2 R e T 453
BCSG3C R--K----R === P---L....... 453
P896 i 453
3202A12 R . pereen 453
3202A21 R e, 453
GAG46 R immm—————— 453
MANC R mmm———— 453
GAG314 - L l-=m-..-. Tl mmmmmee e 454
GAG22 - L-R--=---- R------ Q------ E-P..G.------m-eeeneee (mm———- N--....... 452
GAG15 R I#---..-. Se-i— 452
WEAU160 R Q S-Q--.--—--P---L....... 453
II-A-15
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HIV1 GAG

pol cds ->

Zn-motif ->/ /<-Zn-motif ->/ p7 V pl’ \/ p6
CONSENSUS-C CGKEGHIArnCRAPRKKGCWKCG?EGHQMKDCT..E.RQANFLGKIWPS?KG.RPGNFLQSRP??????? 439
uG268 @ - L f PN-- - 447
SM145 K R H--. N--EPTAPPA 456
ZAM18 K K S H--. EPTAP.. 456
ZAM19 Kl X H-m e 388
ZAM20 R Q--. N--EPTAPPA 456
DJ259 e L R S 450
AV Ec T T — L K - A Z— N--....... 450
CONSENSUS-D CGkEGH|AkNCrAPrkkGkaCGkEGHQmKdCT .e.RQANFLGKIWPShKG.rPGNFIQSRp....... 449
ELI R Lo--..m. Rememmm memmmemen 454
2276 R L=---..-. mm——— 455
NDK e T R e 451
VI205 - K----mm-- R----[---- - - L--mmme 455
G109 --R R S N--mmmmeeeee L 457
K31 e L R R RL---R--.G-------—-....... 453
UG274 E--..-. . Leees 454
uG270 e [— S S S 453
SE365 R--K Q .G. IS Yp— N 454
VI203 e L o e, 454
CONSENSUS-F CerGHlAknCRAPRKKGCWKCGrEGHQMKDCT .E.rQANFLGKIWPSNKG.rPGNFLQSRP....... 445
VI1l74 R e SR 449
vies 0 V- e . peee 448
BZ162 --T .-G H--. 447
VI325 --R-=---- H K S Koo 448
CONSENSUS-G CGKEGHLARNCRAPRK”GCWKCG”EGHQMKDCT E. RQANFLG’)IWPSHKG RPGNFLQ?R?....... 414
LBVvV217 R-m-meeKemmmmeen o mmememe K em e e N-P....... 452
VI191 K------ R R ——————— . I-T....... 451
CONSENSUS-H CGKEGH'?ARNCRAPRKKGCWKCG9EGHQ’7KDCT E.RQANFLGKIW???KG.RPGNFLQSRP....... 406
VI525 | R----M----..-. PSS--.----m-—- L 454
VIS57 e S—— [\ —— 1] =] 453
CONSENSUS-O CGKEGHIA”NCRAPRK”GCWKCGQEGHQMKDC” .NG?QANFLGKYWPPGGT.RPGNYVQ???....... 411
ANT70 R K R..--K RPA....... 458
MVP51 K R K..--R . KQV....... 458
CONSENSUS-A CGkEGHIArNCrAPrKkGCWKCngGHQmKdCT ?e.rQANFIgkiwpSsKG.RPgNFpQsRp....... 443
AD_K124 455
AD_MAL s . 459
AD_CI32 - I-K | immm————es 454
AD_G141 N-- - 447
AG_VI354 K I-N--..K. N--.-----L-N--....... 449
AG_LBV105 semimemmmmmemmmen eeee L---T....... 456
BF_Bz200 = --—---- I-K R N-- -—=-L-N--....... 450
CONSENSUS-CPZ CGKEGH?ARNCKAPRRKGCWRCGQEGHQ?K?C???????VNFLGK??P???G?RPGNFVQ???7?7..... 306
CPZzGAB - L=mmmmmmememe oo eee M-D-T..G.RQ------ GW-SRS-.------- NRT....... 463
CPZANT - g L-N-PATNTGK------ PT-TWW-C------- KEEVV..... 481

II-A-16
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vpr binding

I<-->/

CONSENSUS-A ... EPtAPpAE ........ ?f?gmgeeit.s?...
U455 e I-.----KM-.-P....A---L--...
S-.RFE##T--A....
BNG e N P.PS....
IL.RIRK-M-.-P...
..S-.----D--.-S....

Bz126B ...

VI59
VI310
VI57
K112
K88
K29

K7

K98
K89
VI32
VI415
Cl4
LBV23
TN243
TN245
TN240
CI20
CI59
LBV2310
ClI51
1C144
DJ258
CM238
UG266

CONSENSUS-B
SF2
BZ167
PH153
PH136
TB132
BZ190
LAI
HXB2R
MN
JH31
JRCSF
JRFL
(0)4]
NY5CG
NL43
CDC41
HAN
CAM1

3202A12
3202A21
GAG46
MANC

RQ

\/' (minor)
pkqeqkd .?2?7ke??ppl?sIKSIFGNDpIS 484
---------- 492

vpr binding
(minor) V /<- ->/

RH#.. $FP#-- 483
Jc]I\ 20K, S— $ 492

Y-

477

R-HP---V---- 488
- RGQG-—V 489
...R-QT--Sl---

sf rfgeetttps’”’??qkqepld ’>keIY’>pIaersLFGnDPsS 499

497
498
499

499

499
498
499

500

GAG314

GAG22
GAG15
WEAU160

-A-17
NOV 95
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462
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HIV1 GAG

p6 terminus
(80%) /
vpr binding vpr binding
[<-->/ V' (minor) (minor) V I<- >/
CONSENSUS-C 7’7'7’7'79'7ePtAppAE’??’7'7’>'7’>SF rF.EetT. pa kaEpkd?????e’>’>’>PLtstSLFGNDPx 479
UG268 488
SM145 495
ZAM18 492
ZAM19 429
ZAM20 496
DJ259 488
VI313 484
CONSENSUS-D SF GFGEgeit.Ps... qKQEqu’V)”’?kEIy PlasLkSLFGNDPIs 494
ELI
7276 500
NDK 496
V1205 492
G109 498
K31 490
uG274 491
UG270 490
SE365 491
V1203 490
CONSENSUS-F sF GF?EEIt.PS....PkQEQKd....eglypPLaSLKS 482
VI174 G 487
V169 486
BZ162 . 485
VI325 KEQGS——T———— 486
CONSENSUS-G ... EP?APPAE.......?°?.?2??EEI?.?S....PKQEP??...KELY?PL?SLKS 440
LBv217 - S SL.GFG--A.P-....omemmvvvomem o T---- 487
vIizor - 3 TS o-RD....<-P=-V--- 484
CONSENSUS-H ... EPTAPPAE....... SF.GFGEEMT.P?....PKQE??D....?E..?PL?SLKS 436
VI525 e e ~S...-—-PR-....K-..P--A---- 490
VI557 - \mmmmen ~P...--RK-....A-.S--T---- 489
CONSENSUS-O ... ?PSAPPME............. E?VK.?Q....ENQ?QKG..???ELY.PFASLKSLFGTDQ$ 444
ANT70 H woo—E--..GP 498
MVP51 ---S--- .DQE 498
CONSENSUS-A ... EPtAPpAE.......7 ?f?gmgeeit.s?... pkqeqkd ’)’?ke’)’?ppl’)sIKSIFGNDpIS 484
AD_K124 S-.-F-----.PS....Q---P--....--LY .--A-V-- 492
AD_MAL ..S—.—F————K.PS....Q —————— ....——LY.——A ————————— Q-- 504
AD_CI32 .S-.--E---A.-S....---PG-....-GLY---A---- 492
AD_G141 S-.-F-----.PS....Q----- ..KD--LY .--A---- 486
AG_VI354 S--F--A.PS...-RP-PRE....-RY.~-T-- 486
AG_LBV105 S--F---V-.PS....- A, . 494
BF_BZ200 S-.-F---M-.PS....------- EGLY--A-R- 488
CONSENSUS-CPZ ....... EPTAPPIE ....... ?Y.?’?QEE?K.?’?....?K’??’???....??L?PP??SLKSLFG?D’??S 332
CPZGAB 507
CPZANT 522

II-A-18
NOV 95



p6 terminus
! (80%)
CONSENSUS-A Q
U455 -

CONSENSUS-B a$
SF2 -
LAl -
HXB2R -
MN -
JH31 P
JRCSF -
JRFL -
oYl -
NY5CG -
NL43 -
CDC41 -
HAN -
CAM1 -
RF -
D31 -
YU2 -
BCSG3C -
P896 --
3202A12 --
3202A21 -
GAG46 -
MANC -
GAG314 -
WEAU160 --

l1-A-19
NOV 95

485
493

500
502
512
500
506
500
504
498
499
500
500
500
499
500
501
500
500
500
500
500
500
500
500
501
500

HIV1 GAG



HIV1 GAG

CONSENSUS-D
ELI -
7276 -
NDK

CONSENSUS-A
AD_MAL

CONSENSUS-CPZ
CPZGAB

Q

Q

Q

I1-A-20
NOV 95

495
500
501
497

485
505

333
508



HIV1 GAG CONSENSUS

pl7 -> /<- nls ->/

/<- membrane binding ->/
CONSENSUS-A mGARaSvLsggkLDawekIrLRPgGkKkYrIKHvaAsreLerFaLnPsILeTaegcqqlmeQIqsaIkT 70
CONSENSUS-B i V--g----S---R--Ig---ps-q- 70
CONSENSUS-C i-r----- ? h-Mi g----S---k--ik---P--Q- 69
CONSENSUS-D ? P-—-i G----s---k--ig---P-ig- 68
CONSENSUS-F i--g----s---rk-1g---pS-Q- 70
CONSENSUS-G ? ?--? I ??7---P?-Q- 63
CONSENSUS-H ? ? ?--2-2---L-2|----P---- 64
CONSENSUS-O ~ ---?----T-S------?---7--S--? ?-C--? ?E?LLQ--EP---- 62
CONSENSUS-CPZ ---?----?-2---2--2?------?2-2-M?------ ??--2---2222-2-22---2K???--2P?2?? 42

/<- nls ->/
CONSENSUS-A g’>eEIkSLthvatLychqudkatKeAIdklEelquskqk??????tqqaaA .?T.gs?..sskv 126
CONSENSUS-B  -S---r=-y---m-mmmmmmeo@emmmmmmmeo e B oo k-......a-----??d-.-n- ’P’)--q- 128
CONSENSUS-C ~ -T---r--? ??-e-r ---?Q----....-—-k-.aD?.-k...... 120
CONSENSUS-D -S---es Pemmmme €--@-------- e- m--E ----- K----... 125
CONSENSUS-F 123
CONSENSUS-G 27 --g- 110
CONSENSUS-H -T---Q----LL <P Pemmen- ?-27- '?--’)'7Q’7'7 womT2..DK.27...22-7 106
CONSENSUS-O  -S??-?--W-AI?V-W---N-?2?|?--QQ-1Q-LK-V.M?-RKS...A- AAKE........ ..7?RQ? 106
CONSENSUS-CPZ ?S??2?7?-----2?2V-W-?-2222?72--22-22?27K??2?2?2?2?2Q?7?T- -S---222G2222-2222-222272 61
pl7 V p24
CONSENSUS-A ’>’?’?’7SqNYPIVQNaqng’)hQ’>ISPrTLnAWVKV|EekanpEVIPmFsaLSEGATdeLNmMLN|VgGH 190
CONSENSUS-B . T---T---- 194
CONSENSUS-C ?----T T---T---- 185
CONSENSUS-D t---T---- 191
CONSENSUS-F Vo--i T---T---- 188
CONSENSUS-G i % t---T---- 174
CONSENSUS-H ?2V--Al A---?---- 170
CONSENSUS-O  ....2------ Peeme- V--Al---------- AV-----N--|----M------ 2?Y-I-T---Al--- 168
CONSENSUS-CPZ ----?2?---2222-2-22----2?-------- PVem -2 22222 T A= 2- 107
CONSENSUS-A QAAMQMLKdtINeEAAeWDr’)HPVhAgP|pngmREPrGSDIAGtTStIqqugmes .NPPiPVGdI 256
CONSENSUS-B a e 261
CONSENSUS-C ! VA a ?... 251
CONSENSUS-D E | A P e 257
CONSENSUS-F L---q i ---V---e- 255
CONSENSUS-G 1--?2Q I-? e 239
CONSENSUS-H =~ ----- ? [, — 233
CONSENSUS-O  -G-L-V--EV-----2----T--P??--L----[---T----------Q---- ?-T-R.??2-?2?----- 229
CONSENSUS-CPZ -G---V--EV---------- L--T----22?--L---?-------—- ?---22-02020°-207----2 160
/<- MHR ->/
CONSENSUS-A YkrwllLGLNKIVRMYSPvSILDlngPKEPFrdYVdrFfKtLRAquthVanMTeTLLvQNANPDCK 326
CONSENSUS-B t 331
CONSENSUS-C I D d 321
CONSENSUS-D Y s-d 327
CONSENSUS-F g---D 325
CONSENSUS-G ?--?-=-D-memeeee- 307
CONSENSUS-H ? ? ?--?---D 299
CONSENSUS-O  -RK--V-----M-K ? Y P-ne- 297
CONSENSUS-CPZ -?--2-2----V/=-2-2=====2-Pmcmmmmeee Y == P e G- P Do P P 218
Zn-motif
p24 \V V 'p2’ V' p7 I<-
CONSENSUS-A sILraLg’)gAtLeEMMTacQngngHKArvLAEAquv .q??77n??. |MmQanf rggkr?iKCFN 384
CONSENSUS-B  T--K---Pa: ..tn-s.at?--------.- ~n-rKtv---- 394
CONSENSUS-C T------ P--s S a...nn.--... ----- s K- -p--iv---- 382
CONSENSUS-D  t--K---P? S a...tn.s-ta.-------- .K-prki----- 390
CONSENSUS-F  T--K---P a...TN.-?a-.----ks--.K--R-iv---- 386
CONSENSUS-G ~ T--?---P ? A...SG.-A-A.?---K??- K-P??-----7 360
CONSENSUS-H =~ ?2--2------ Sl ?---2 ?..TN.-?A-.2---K--- K--R-1?---- 353
CONSENSUS-O  Q--K?--P?------- Venmeeee T---2?-----A?AQQDLKGGYTA.VF----QN.P?R-G------ 358
CONSENSUS-CPZ ?--K------ s Y ??2??2.2Q.-?-- VF?-?2-2G??-?---?---- 262
pol cds ->

Zn-motif ->/ /<-Zn-motif ->/ p7 \ pl’ V p6

CONSENSUS-A CGkEGHIArNCrAPrKkGCWKCngGHQmKdCT ?e.rQANFIgkiwpSsKG.RPgNFpQsRp....... 443

CONSENSUS-B
CONSENSUS-C
CONSENSUS-D
CONSENSUS-F
CONSENSUS-G
CONSENSUS-H
CONSENSUS-O

CONSENSUS-CPZ ------’7----K---R----RQ--Q----’> P22DPIN 22222222072

-2 ho-oe-l----2222227 453
y I L---2?222727 439
- P 449
- [ Y— [ 445
S S N X S 414
S T T & L S [ 406

2. .NG’> ------- Y--PGGT.—-YV-222...... 411

306

I-A-21
NOV 95



HIV1 GAG CONSENSUS

minus

CONSENSUS-A
CONSENSUS-B
CONSENSUS-C
CONSENSUS-D
CONSENSUS-F
CONSENSUS-G
CONSENSUS-H
CONSENSUS-O
CONSENSUS-CPZ

vpr binding vpr binding
I<-->/ \/' (minor) (minor) V I<- >/ / (80%)
....... EPtAPPAE.......?f?gmgeeit.s?....pkgegkd..??ke??ppl?sIKSIFGNDpISQ 485
?2?..2?2?----- €-....... s-.If---t-tps????2q---pi-...---IY ?--a--r------- s--$ 500
-------- ???????S-.rF.-t-.pa....----p--??--2---?--t----------X 479
.S-.-F-----Ps....q------ ??----ly.--a------m - 495
S-.-F?----.PS....------- ...egly---a---- 482
em2.2?22---2.2S P22 LY 2 440
....... S--F---M-.P-....----?22-...2-..?- - 436
e ?-S---M- -?VK.?Q....EN-?--G..--?-LY .-FA------- T-Q$ 444
............. Il 22Q--2K.2-....2-22222....22L---?--—---2-27-- 333
11-A-22

NOV 95

p6 ter-



COMMON NAME

SUBTYPE A:
U455
IBNG

SUBTYPE B:
SF2

LAI
HXB2R
NL43
NY5CG
Lw123
MN
JRCSF
JRFL
ovl
CAM1
HAN

D31

RF

YU2
BCSG3C
P896
RET7
VEIRT
VE2RT
VESRT
VEART
VESRT
VEGRT
VE7RT
VESRT
HX330BC
HX660BC
HXBCRT
PD165BC
PD330BC
PD495BC
PD660BC
PDBCRT
3202A12
3202A21
MANC
WEAU160

Sequences in théol Alignment

LOCUS

HIVU455
HIVIBNG

HIVSF2
HIVLAI
HIVHXB2R
HIVNL43
HIVNY5CG
HIVLW123
HIVMN
HIVIRCSF
HIVIRFL
HIVOYI
HIVCAM1
HIVHAN
HIVD31
HIVRF
HIVYU2
HIVBCSG3C
HIVP896
HIVRET7
HIVVE1RT
HIVVE2RT
HIVVE3RT
HIVVE4ART
HIVVESRT
HIVVEGRT
HIVVE7RT
HIVVESRT
HIVHX330BC
HIVHX660BC
HIVHXBCRT
HIVPD165BC
HIVPD330BC
HIVPD495BC
HIVPD660BC
HIVPDBCRT
HIV3202A12
HIV3202A21
HIVMANC
HIVWEAU160

ACC # FIRST AUTHOR
M62320  Oram,J.D.
L39106 Howard,R.M.
K02007 Sanchez-Pescador,R.
K02013 Wain-Hobson,S.
K03455 Starcich,B.
M19921 Buckler,C.E.
M38431  Theodore,T.
U12055 Reitz,M.
M17449 Gurgo,C.
M38429 Koyanagi,S.
M74978  O'Brien,W.A.
M26727 Wain-Hobson,S.
D10112 Mcintosh,A.
u43141 Sauermann,U.
U43096 Dietrich,U.
M17451 Starcich,B.R.
M93258 Li,Y.
L02317 Ghosh,S.K.
M96155 Collman,R.
731355 Gurusinghe,A.
Ul6765 Quinones-Mateu,M.E.
ul6767 Quinones-Mateu,M.E.
Ul1l6769 Quinones-Mateu,M.E.
u16771 Quinones-Mateu,M.E.
u16773 Quinones-Mateu,M.E.
Ul6775 Quinones-Mateu,M.E.
ule777 Quinones-Mateu,M.E.
ul6779 Quinones-Mateu,M.E.
U28653 Tachedjian,G.
u28647 Tachedjian,G.
U28646 Tachedjian,G.
u28649 Tachedjian,G.
u28650 Tachedjian,G.
u28651 Tachedjian,G.
U28652 Tachedjian,G.
u28648 Tachedjian,G.
U34603 Guillon,C.
U34604 Guillon,C.
u23487 Zhu,T.
U21135 Ghosh,S.
lI-A-23

NOV 95

HIV1 POL
REFERENCE

ARHR 6, 1073 (1990)
ARHR 10: 1755 (1994)

Science 227, 484 (1985)
Cell 40, 9 (1985)
Science 227, 538 (1985)
JVI 59: 284 (1986)

PNAS 83: 5038 (1986)
ARHR 10, 1143 (1994)
Virol. 164, 531 (1988)

Science 236: 819 (1987)

Nature 348, 69 (1990)
AIDS 3: 707 (1989)
Unpublished (1991)

ARHR 6, 813 (1990)
Unpublished (1992)

Cell 45, 637 (1986)

JVI 65, 3973 (1991)
Virol. 194, 858 (1993)

JVI 66, 7517 (1992)

Unpublished (1994)

Unpublished (1995)

Unpublished (1995)

Unpublished (1995)

Unpublished (1995)

Unpublished (1995)

Unpublished (1995)

Unpublished (1995)

Unpublished (1995)

Virol. In Press (1996)

Virol. In Press (1996)

Virol. In Press (1996)

Virol. In Press (1996)
Virol. In Press (1996)
Virol. In Press (1996)
Virol. In Press (1996)

Virol. In Press (1996)

ARHR 11, 1537 (1995)

ARHR 11, 1537 (1995)
Nature 3745, 503 (1995)

Unpublished (1995)



HIV1 POL

SUBTYPE D:
ELI

2276

NDK

SUBTYPE O:
ANT70C
MVP5180

SUBTYPE U:
MAL

CPZ:
CPZGAB
CPZANT

HIVELI
HIVZ2Z6
HIVNDK

HIVANT70C
HIVMVP5180

HIVMAL

SIVCPZGAB
SIVCPZANT

K03454 Alizon,M.
M22639 Theodore,T.
M27323 Spire,B.

L20587 Vanden Haesevelde,M.
L20571 Gurtler,L.G.

K03456 Alizon,M.

X52154 Huet,T.
u42720 Vanden Hasesevelde

II-A-24
NOV 95

Cell 46, 63 (1986)
Unpublished (1988)
Gene 81, 275 (1989)

JVI 68, 1586 (1994)
JVI 68, 1581 (1994)

Cell 46, 63 (1986)

Nature 345, 356 (1990)
Virol. In Press (1996)



Subtypes C and E-H are not currently represented in POL. The sequence MAL could not easily be
assigned to any of the three POL subtypes, A, B, and D.

CONSENSUS-A  FFRE. NLAFQQGEAR7F ............ SSE..QT??NS?TSR?LWDGG?D??.L2...22?G?E?..Q 35
U455 E-. w-..<-RA--P---N--—-K-D..-P...CET-A-R..- 48
IBNG ~-GT--S--E-~-R-TS.-S...TA-T-G..- 48

CONSENSUS-B
SF2

LAl
HXB2R
NL43
NY5CG
LW123
MN
JRCSF
JRFL
()41
CAM1
HAN

D31

RF

YU2
BCSG3C
P896
3202A12
3202A21
MANC
WEAU160

CONSENSUS-D
ELI

2276

NDK

CONSENSUS-O  FFR?.?2LASGGHEARQL............ CAE..TS?PISPT?....GGGSE....GT?ES??E?G?? 35
ANT70 BN R i, g --G--GT-R-PE 45
MVP5180 . SRR VASSEN \ ppp——— ~-R--ES-G-SG 45

CONSENSUS-U FFRE. NLAFPQGKAREF
MAL

49

48

48

CPZGAB - RLAFPQREA-Q-..
CPZANT ——-TDPHVVGVQT-E-...

[I-A-25
NOV 95

HIV1 POL



HIV1 POL

CONSENSUS-A
U455
IBNG

CONSENSUS-B
SF2

LAI
HXB2R
NL43
NY5CG
LW123
MN
JRCSF
JRFL
oYl
CAM1
HAN

D31

RF

YU2
BCSG3C
P896
3202A12
3202A21
MANC
WEAU160

CONSENSUS-D
ELI

7276

NDK

CONSENSUS-O
ANT70
MVP5180

CONSENSUS-U
MAL

CPZGAB
CPZANT

protease
V <- gag cds end

G?..?2?SF?FPQITLWQRPLVTV?I?GQLIEALLDTGADDTVLEDINLPGKWKPK?IGGIGGFIKVRQYD
-..TD--S K-G I 115
-A.1S-N R-E M 116
G...tVSfsfPQITLWQRPIVTikigGQLKEALLDTGADDTVIeeMnLPgrWKPKMIGGIGGFIKVrQYd 116
-...—N R K 116
-..——N S 128
-...——=-N---V. S 116
- G--- 116
116
-..——N S 116
-..P | G----- R 119
-...l---N D-D 120
-...N---N D-D 116
-...--—-NL | 116
116
-m-L-L V---S 115
- S 116

- I--V K 115

- 116
-...N--L 116
-.—L V. D-S E 116
-m-L-L 116
-m-L-L 116
-.—=L----T 116
-...A---N E D----- K 116

-.==-C 115

-..——-S | 115
R...A???CLPQIPLWDRPIVTA?VGGHLCE?LLDTGADDTVLNNIQLEG?W?PKMIGGIGGFIKVKEY?

-...-LSV R V K-K D 112

-...-VPI K A R-T N 112

G...IVSFSFPQITLWQRPVVTVRVGGQLKEALLDTGADDTVLEEINLPGKWKPKMIGGIGGFIKVRQYD
115

Q...SI-TNL-Q-T-----LIP-KVE--L-E----nemens|-R-Qr-L---Memrmene- K-K-FD 114
GGGGTT-LVF-E-P----MME-LIQ--K-Q-----<-=--V-G-H---N----T-=----S-Q-YN 116
11-A-26

NOV 95

96

115

94

115

55



CONSENSUS-A
U455
IBNG

CONSENSUS-B
SF2

LAl
HXB2R
NL43
NY5CG
LW123
MN
JRCSF
JRFL
oYl
CAM1
HAN

D31

RF

YU2
BCSG3C
P896
RET7
VE1RT
VE2RT
VE3RT
VE4RT
VE5SRT
VE6RT
VE7RT
VE8SRT
HX330BC
HX660BC
HXBCRT
PD165BC
PD330BC
PD495BC
PD660BC
PDBCRT
3202A12
3202A21
MANC
WEAU160

CONSENSUS-D
ELI

7276

NDK

CONSENSUS-O
ANT70
MVP5180

CONSENSUS-U
MAL

protease V p66,

HIV1 POL

p51

QILIEICGKK?IGTVLVGPTPVNIIGRNMLTQIGCTLNFPISPIETVPVKLKP?MDGPKVKQWPLTEEKI 164
T E

A

G

A

185
186

Qiliel CGHKAIGTVLVGPTPVNIIGRNLLTQIGCTLNFPISPIETVPVKLKPGMDGPKVKQWPLTEEKI 186
V 186

198
186
186
186
186
~T-G L 189
-P-D-----V. 190
186
L 186
P 186
V. 185
186
185
P 186
P 186
-D K 186
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
A 186
P 186
186
VP 186
QIIEICG?KAIGTVLVGPTPVNIIGRNLLTQIGCTLNFPISPIETVPVKLKPGMDGPKVKQWPLTEEKI 184
—P--Q 185
H 185
Y--M 185
NVTVE??G?EVQGTVLVGPTPVNI?GRNILTGLGCTLNFPISPIAPVPVKLKPGMDGPKVKQWPLS?EKI 159
----- IE-R 182
----- VQ-K 182

QILIEICGKKAIGTILVGPTPVNIGRNMLTQIGCTLNFPISPIETVPVKLKPGMDGPRVKQWPLTEEKI 185
185

CONSENSUS-CPZ ?Vv?1?1??R?V??TVL?GP?PVNIIGRN?L??LGCTL?FPIS??ETVPVKLK?GMDGP?VKQWPLS?EKI 106

CPZGAB
CPZANT

N-H-E-EG-K-VGr--V=-Tr-wmev [ o T V2N Y . PeoeKeeee-Ace 184
K-P-Q-GD-T-LA---L--N------- LYo NV A— E---e-Rewee-K--- 186
11-A-27

NOV 95



HIV1 POL

| M41L D67N | | K70R
CONSENSUS-A  KALT?IC?EMEKEGKISKIGPENPYNTPVFAIKKKDSTKWRKLVDFRELNKRTQDFWEVQLGIPH?AGLK 231
U455 —-E-N T-- 255
IBNG —--D--T P-- 256
CONSENSUS-B  KaLVvEICTemEKEGKISKIGPENPYNTPVFAIKKKDSTKWRKLVDFRELNKITQDFweVQIGIPHPaGIK 256
SF2 256
LAI 268
HXB2R 256
NL43 256
NY5CG 256
LW123 256
MN - K 259
JRCSF R 260
JRFL K 256
ovl RVA v 256
CAM1 256
HAN [ 255
D31 256
RF 255
YU2 256
BCSG3C 256
P896 256
RET7 s 101
VELRT T K [ v- 101
VE2RT L 101
VE3RT 101
VE4RT S — K 101
VESRT 101
VEGRT 101
VE7RT 101
VESRT 101
HX330BC 101
HX660BC 101
HXBCRT 101
PD165BC : 101
PD330BC K 101
PD495BC K 101
PD660BC K 101
PDBCRT 101
3202A12 256
3202A21 256
MANC 256
WEAU160 S 256
CONSENSUS-D  KALTEICTeMEKEGKISRIGPENPYNTPIFAIKKKDSTKWRKLVDFRELNKRTQDFWEVQLGIPHPAGLK 254
ELI D 2
7276 v 255
NDK 255
CONSENSUS-O  EALTAICQEMEQEGKISRIGPENPYNTPIFAIKKKD?TKWRKLVDFRELNKRTQ?FWEVQLGIPHPGGLK 227
ANT70 G E 252
MVP5180 S D 252
CONSENSUS-U  KALTEICKDMEKEGKILKIGPENPYNTPVFAIKKKDSTKWRKLVNFRELNKRTQDFWEVQLGIPHPAGLK 255
MAL 255
CONSENSUS-CPZ ?AL?EIC???E?E?KIS?IGP?NPYNTPIFAIKKKD??KWRKLVDFRELNKRTQDFWE?QLGIPHPAGLK 164
CPZGAB K--T---QEM-K-G---K---E ST , 254
CPZANT E--K---DKL-A-N---R---D TS [ 256

11-A-28

NOV 95



CONSENSUS-A
U455
IBNG

CONSENSUS-B
SF2

LAI
HXB2R
NL43
NY5CG
LW123
MN
JRCSF
JRFL
oyl
CAM1
HAN

D31

RF

YU2
BCSG3C
P896
RET7
VE1RT
VE2RT
VE3RT
VE4RT
VE5RT
VE6RT
VE7RT
VE8BRT
HX330BC
HX660BC
HXBCRT
PD165BC
PD330BC
PD495BC
PD660BC
PDBCRT
3202A12
3202A21
MANC
WEAU160

CONSENSUS-D

ELI
7276
NDK

CONSENSUS-O

ANT70
MVP5180

CONSENSUS-U

MAL

HIV1 POL

KKKSVTVLDVGDAYFSVPLD??FRKYTAFTIPS?NNETPG?RYQYNVLPQGWKGSP?IFQ?SMTKILEPF
ES [E—v; S---S 325
KD A--A 326

kkKSvTvLDVGDaYFSVPLdAkdFRKYTaFTIPSINNEtPgIRY QYNVLPQGWKGsPAIfQsSMtkILEPF
326

326

E 338

E 326
C 326
C 326
326
329
330
-R 326
326
T 326
325
326
325
326
R 326
E 326
H |-=-mmm 171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
326
326
326
326

KKKSVTVLDVGDAYFSVPLDeDFRKYTAFTIpSINNETPGIRYQYNVLPQGWKGSPAIFQSSMTKILEPF
S 325

m

Tl
<

Hi<<h
Y

O

—

mMmmmm . mmm g mm
> >

nNuvnm

—-G-A v

(@]

A--V

K

325

325

Q?QSVTVLDVGDAYFSCPLDPDFRKYTAFTIPSVNNETPG?RYQYNVLPQGWKGSPAIFQSSMTKILDPF
|

322

-R

V

322

KKKSVTVLDVGDAYFSVPLDEDFRKYTAFTIPSINNETPGIRYQYNVLPQGWKGSPAIFQSSMTKILEPF
325

CONSENSUS-CPZ ?KKSVTVLDVGDAYFS?PLD?DFRKYTAFTIPS?NNETPG?RY?YNVLPQGWKGSP?IFQ?SMTKIL?PF

CPZGAB
CPZANT

K C---

(S E--
S =t

324

l----V--Q

% I--C A

A-A- 326

Q -Q

\

[1-A-29
NOV 95

295

324

295

325

225



HIV1 POL

CONSENSUS-A
U455
IBNG

CONSENSUS-B
SF2

LAI
HXB2R
NL43
NY5CG
LW123
MN
JRCSF
JRFL
oYl
CAM1
HAN

D31

RF

YU2
BCSG3C
P896
RET7
VE1RT
VE2RT
VE3RT
VE4RT
VE5RT
VEGRT
VE7RT
VESRT
HX330BC
HX660BC
HXBCRT
PD165BC
PD330BC
PD495BC
PD660BC
PDBCRT
3202A12
3202A21
MANC
WEAU160

CONSENSUS-D
ELI

7276

NDK

CONSENSUS-O
ANT70
MVP5180

CONSENSUS-U
MAL

polymerase motif

[<e>] T215Y | | K219Q
R??2?P?IVIYQYMDDLYVGSDLEIGQHRAKIEELR?HLL?WGF?TPDKKHQKEPPFLWMGYELHPDKWTV
-SQH-D A---S-—| 395
-TKN-E [CH S, —— 396

rKQNPdivlYQYMDDLYVGSDLEIgQHRtKIEeLRghLLrwGftTPDKKHQKePPFLWMGYELHPDKWTV 396
396

-

K---Y

G---K--L

(aXq}

ARRTY

Y--K

D
D)

W4 I

408
396
396
396
396
399
400

241
241
241
241
241
241
241
241
241
241
396
396
396
396

RKQNPEIVIYQYMDDLYVGSDLEIGQHRTKIEELREHLLRWGFTtPDKKHQKEPPFLWMGYELHPDKWTV
M K

395
395
395

R??NPE?EI?QY?DDLYVGSDLPL?EHRKR?ELLREHLYQWGFTTPDKKHQKEPPFLWMGYELHPDKWTV

-RD---L--C--M T-----I

-KS---V--Y--| AcmenV.

392
392

RTKNPEIVIYQYMDDLYVGSDLEIGQHRTKIEELREHLLKWGFTTPDKKHQKEPPFLWMGYELHPDKWTV
395

CONSENSUS-CPZ R?K?P???1YQYMDDLYVGSD?EI??HR???E?LRQHL??WG??TPDKKHQKEPPF?WMGYELHPDKWTV

CPZGAB
CPZANT

E-N-DIT-oemmesemeee L--DQ--KKV-E----LK--FTe-mememmeeee [ 394
N SV — M--TA--EMI-K-----QV--L E----rmenneev o — 396
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HIV1 POL

CONSENSUS-A  QP??LPEKDSWTVNDIQKLVGKLNWASQIYAGIK?KQLC?LLRGAKALTDIV?LTEEAELELAENREL.. 421
U455 -1Q VK T . 463
IBNG -VE IR A . 464
CONSENSUS-B  QPIVLPEkdsWTVNDIGKLVGKLNWASQIYaGIkVkqLCKLLIgtKALTEVipITeEAELELAENREL.. 464
SF2 M . 464
LAI P--R 476
HXB2R P--R 464
NL43 R v 464
NY5CG R JemenV/ 464
LW123 P--R 464
MN 467
JRCSF K 468
JRFL 464
ovI M N 464
CAM1 M Vv 464
HAN P K 463
D31 T R Y. N——— [ SE— 464
RF VQ--K 463
YU2 R 464
BCSG3C s VT 464
P896 v 464
RET7 [ A ——— 309
VEIRT -M---E 309
VE2RT 309
VE3RT P R A--K 309
VE4RT E P s 309
VESRT el P A 309
VE6RT E P (V7. N . 309
VE7RT 309
VESRT —E R 309
HX330BC PR 309
HX660BC R P--R 309
HXBCRT P--R-R 309
PD165BC M 309
PD330BC 309
PD495BC M 309
PD660BC M 309
PDBCRT M 309
3202A12 M R 464
3202A21 RH 464
MANC T P YN [ SE—— 464
WEAU160 KeeE I--| 464
CONSENSUS-D  QsIkLPEKESWTVNDIQKLVgKLNWASQIYpGIKVIQLCKLLRGTKALTEVIPLTEEAELELAENREL.. 462
ELI R . 463
7276 463
NDK -P-N A----K v . 463
CONSENSUS-O  Q?IQLP?K?VWTVNDIQKL?GKLNWASQIYQGIRV?ELCKLIRGTKSLTEVVPLS?EAELELEENRE?.. 419
ANT70 -S°-N-D R R R. 460
MVP5180 -P--D-E K K. 460
CONSENSUS-U  QPIQLPDKESWTVNDIQKLVGKLNWASQIYPGIKVKQLCKLLRGAKALTDIVPLTAEAELELAENREI.. 463
MAL . 463
CONSENSUS-CPZ Q?I?LPE???WTVNDIQKL?GKLNWASQIYPGIK?KQLC?LIRG?K?LTD?V??T?EAELEL?EN??1?? 329
CPZGAB -P-Q--KEV--ememmen [ l----K----T-K---V-PL-P----—-A~-RE-.. 462
CPZANT -K-K---PDD---neeme Y T----R----V-S---R-QM-R-----E--KQ-xx 466
11-A-31
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HIV1 POL

CONSENSUS-A
U455
IBNG

CONSENSUS-B
SF2

LAI
HXB2R
NL43
NY5CG
LW123
MN
JRCSF
JRFL
oyl
CAM1
HAN

D31

RF

YU2
BCSG3C
P896
RET7
VE1RT
VE2RT
VE3RT
VE4RT
VE5RT
VE6RT
VE7RT
VE8BRT
HX330BC
HX660BC
HXBCRT
PD165BC
PD330BC
PD495BC
PD660BC
PDBCRT
3202A12
3202A21
MANC
WEAU160

CONSENSUS-D
ELI

7276

NDK

CONSENSUS-O
ANT70
MVP5180

CONSENSUS-U
MAL

CPZGAB
CPZANT

LK’7PVHGVYYDP’>KDLVAE’)QKQGQDQWTYQIYQEPFKN LKTGKYA?KRSAHTNDVKQLTEVVQKV??E
-D S ST- 532
-E Tl K AM- 533

LKePVHngyDPstLlaElQKQquQWTYQIyQEPfknLkTgKYareraHTN DVKQLtEAVQKiatE
E VS-- 533

T T-- 545
T-- 533
K 533
K 533
533
536
N- 537
533
533

533

O
n
i

XAAARARXN

533
R K---T VT-- 533
L V- T-- 533

.LKEPVHGVYYDPSKDLIAEIQKQGhGQWTYQIYQEPFKNLKTGKYARMRGAHTNDVKQLaEaVQKISTE
532

R
~

v 532
L----D T TeemA-- 532

LK’7PVHGVYYQPDKDLWV’)IQK’?G')’?QWTYQ’?YQ?EHKNLKTGKY’RQKASHTNDIRQLAEV”QKVSQE
G M. N---Q-GE----I--E I 529
O — S---H-EG----V--D A Y A— 529

.LKEPVHGVYYDPSKDLIAEIQKQGQGQWTYQIYQEQYKNLKTGKYARIKSAHTNDVKQLTEAVQKIAQE
. 532

VSTPVH-V--D-DKE-I-E-----NC------F-EPH-N--T----QRSA---Dl---EA----AT-
XLQQKIE-Y+--Q-GLP-K-T----SG-----Y-NEG-L--A-----PTG T---EV----GV----GL-

531
536
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CONSENSUS-A
U455
IBNG

CONSENSUS-B
SF2
LAl
HXB2R
NL43
NY5CG
LW123
MN
JRCSF
JRFL
oYl
CAM1
HAN
D31
RF
YU2
BCSG3C
P896
RET7
VE1RT
VE2RT
VE3RT
VE4RT
VE5SRT
VE6RT
VE7RT
VESRT
HX330BC
HX660BC
HXBCRT
PD165BC
PD330BC
PD495BC
PD660BC
PDBCRT
3202A12
3202A21
MANC
WEAU160

CONSENSUS-D
ELI

7276

NDK

CONSENSUS-O
ANT70
MVP5180

CONSENSUS-U
MAL

HIV1 POL

p51 V

SIVIWGK?PKFRLPIQ?ETWE?WWMEYWQATWIPEWEFVNTPPLVKLWYQLEKDPI?GAETFYVDGAANR

K----A

A

sIVIWGKtPKFKIpIQKETWe?WWteYWgATWIPEWEfVNTPPLVKLWYQLEkePivGaetFYVDGAANr
| M 603
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T s-
T
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------- : T
: T
A D
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G Re-seeee-A
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------- : T SR-$N1
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A
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602
603

602

615
603
603
603
603
605
607
603
603
603
602
603
602
603
603
602
437
448
448
448
448
448
448
448
448
448
448
448
448
448
448
448
448
603
603
603
603

SIVIWGKTPKFrLPIQKETWETWW?EYWQATWIPEWEFVNTPPLVKLWYQLEKEPIIGAETFYVDGAANR
A 602

v 602
K [ 602
212IWGKLPKF?LPVTRETWETWWA?YWQATWIPEWEFVSTPPLIKLWY?LE?EPI?GAET?YVDGAANR
S K D R--So-MenoYomeoens 599
AV R E Q--T---V-—F 599

SIVIWGKTPKFRLPIQKETWEAWWTEYWQATWIPEWEFVNTPPLVKLWYQLETEPIVGAETFYVDGAANR
602

CONSENSUS-CPZ SIVIWG??PKF?LP??2?E2W2AWW?2YWQATWIPEWEF?NTPPL??LWY?L?2?2PIP??2T?YVDGAANR
CPZGAB - KT---R--VQK-S-E---AE-----mmre- |--=--VK+-S-ETE---TTD-Y------ 601
CPZANT - EV---Q--ITR-T-D---SD+--s-cenox- V-ree-|R---N-LAD---EAE-F------- 606
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HIV1 POL

CONSENSUS-A ETK?GKAGYVTDRGRQKVVSLTETTNQKTELHAIHLALQDSGSEVNIVTDSQYALGIIQAQPDRSESE?V 618

U455 L - 672

IBNG el L- 673

CONSENSUS-B  eTKIGKAGYVTdrGRQKVvsItdTTNQkTeLgAINLALQDSGIEVNIVIDSQYAIGIIQAQPDKSESEIV 672

SF2 IA 673

LAI N-wmoeoT. 685

HXB2R N---eoe-T. Y fo 673

NL43 P 673

NY5CG P 673

22— NK------P--N Y 673

MN woKemmemN 675

JRCSF s 677

JRFL N 673

ovI 673

CAM1 ~R P Y 673

HAN N 672

D31 - 673

RF 672

YU2 NK Y S S— 673

10T e XN —— NK------T E 673

P896 D--S A 672

VEIRT v K s 518

VE2RT B N Y 518

VE3RT [H— 518

VE4RT [ — IA P l- 518

VESRT P 518

VE6RT [ — 518

VE7TRT Re--=-NK---ee-T-----R s l- 518

VESRT Q l- 518

HX330BC [N 518

HX660BC [N 518

HXBCRT N---eme-T. Y fo 518

PD165BC [ S— 518

PD330BC P E— 518

PD495BC pE— 518

PD660BC [ E— 518

PDBCRT [ S— 518

3202A12 N N 673

3202A21 N N 673

MANC [ s 673

WEAU160 N----R o 673

CONSENSUS-D  ETKLGKAGYVTDRGRQKVVPTDTTNQKTELQAINLALQDSGLEVNIVTDSQYALGIIQAQPDKSESELY 670

ELI L 672

7276 672

NDK 672

CONSENSUS-O  ?TKLGKAGYVTEQGKQ?IIKL?ETTNQKAELMA?L?ALQDSKE?VNIVTDSQY?LG?ISSQPTQS?SPIV 602

ANT70 E K----D (W, S A E-— 669

MVP5180 N N-—E Veleeee-Q -l D-- 669

CONSENSUS-U  ETKKGKAGYVTDRGRQKVVSLTETTNQKTELQAIHLALQDSGSEVNIVTDSQYALGIIQAQPDKSESEIV 672

MAL 672

CONSENSUS-CPZ ??2??2GKAGYVTD?G??2??2?L2?TTNQQAEL?A?L?AL?DS??2?VNIVTDSQY?LG??Q??PD?SES?LY 459

CPZGAB Sy — K-KQKIIS-EN--------K-L-L—-Q--DQQ-------- V--I-SQ--H-—-E-- 671

CPZANT NSQL------- R-RSRVKH-QK-------- Q--M--E--TGP---mem-- A-VL-GT--Q--P-- 676
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CONSENSUS-A
U455
IBNG

CONSENSUS-B
SF2

LAI
HXB2R
NL43
NY5CG
LW123
MN
JRCSF
JRFL
oyl
CAM1
HAN

D31

RF

YU2
BCSG3C
P896
VE1RT
VE2RT
VE3RT
VE4RT
VES5RT
VEG6RT
VE7RT
VESRT
HX330BC
HX660BC
HXBCRT
PD165BC
PD330BC
PD495BC
PD660BC
PDBCRT
3202A12
3202A21
MANC
WEAU160

CONSENSUS-D
ELI

7276

NDK

CONSENSUS-O
ANT70
MVP5180

CONSENSUS-U
MAL

CPZGAB
CPZANT

HIV1 POL

NQIEKLI?K?KVYLSWVPAHKGIGGNEQVDKLVS?GIRKVLFLDGIDKAQE?HE?YH?NW?AMASDFNL

E-E S D--K--C--R-------- 742
K-D N E--R--S--K-------- 743
SQIIEqQLIKKEKVYLaWVPAHKGIGGNEQVDKLVSaGiRkvLfldgidkAQeeHEKYHsNWrAMAsDFNL 742
N 743
N D 755
N D 743
G 743
743
N | D 743
D 745
D 747
D K 743
743
_____ E 743
D N---- 742
T D 743
R---T D 742
743
V. 743
T 742
----- E SGRHR$ 565
N R--SGRHR$ 565
N T------ SGRHR$ 565
N I-SGRHR$ 565
S------ SGRHR$ 565
SGRHR$ 565
I-SGRHR$ 565
T---R--SGRHR$ 565
566
566
N 566
RWNR$ 565
RWNR$ 565
RWNR$ 565
RWNR$ 565
RWNR$ 565
743
743
743
S 743

SQIIEQLIKKEKVYLAWVPAHKGIGGNEQVDKLVSQGIRKVLFLDGIDKAQEEHEKYHNNWRAMASDFNL
N 742

742
742
QQIIEELTKKE?VYLTWVPAHKGIGGNEKIDKLVSKDIRRVLFLEGIDQAQEDHEKYHSNW?ALAS?FGL
0 K—E- 739
R R—D— 739

NQIEQLIQKDKVYLSWVPAHKGIGGNEQVDKLVSSGIRKVLFLDGIDKAQEEHEKYHSNWRAMASDFNL
742

CONSENSUS-CPZ 221122LIK?E?IYLSWVPAHKGIGGNEQVDKLVS?GIR?VLFL?GID?AQE?H??YHSNW?2?22A22?NL
NQ--EE---K-Knmrmememmmemememnnees A---K----D---R---E-ER-----KAM-SDF-- = 741
=] oS - X o S —— Q---Q----E---K---D-DK---—-RSL-DEY-- 746
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HIV1 POL

CONSENSUS-A
U455
IBNG

CONSENSUS-B
SF2

LAI
HXB2R
NL43
NY5CG
LW123
MN
JRCSF
JRFL
oyl
CAM1
HAN

D31

RF

YU2
BCSG3C
P896
3202A12
3202A21
MANC
WEAU160

CONSENSUS-D
ELI

2276

NDK

CONSENSUS-O
ANT70
MVP5180

CONSENSUS-U
MAL

- N---L S
- D---M G ! 813

PP?VAKEIVASC?KCQ?KGEAMHGQVDC?PGIWQLDCTHLEGK?ILVAVHVASGYIEAEVIPAETGQETA 746
V 812

PPVWAKEIVASCAKCQLKGEAMHGQVDCSPGIWQLDCTHLEGKVILVAVHVASGYIEAEVIPaETGQETA 812
| 813

825

813
813

813
813
- 815

| | 817
| 813

| 813

813
[ VA— 812

813
| 812
813
| 813
812

2

813

813
813
| 813

PPVVAKEIVASCDKCQLKGEAMHGQVDCSPGIWQLDCTHLEGKVILVAVHVASGYIEAEVIPAETGQETA 810
812

812

812
PP?VAKEIASCPKCHIKGEA?HGQVD?SPE?WQ?DCTH?EGKIIIVAVHVAS?FIEAEVIPAETGQETA 732
809

______________________________ M G
04 (&

el TeeeeYomele-MomeeL D 809
PPIVAKEIVASCDKCQLKGEAMHGQVDCSPGIWQLDCTHLEGKIIIVAVHVASGYIEAEVIPAETGQETA 812
812

CONSENSUS-CPZ PPIVAKEI?A?CDKC?VKGEA?HGQVDCSPGIWQVDCTHLEGKVIIVAVHV?SG?IEAEV???ETG??TA 569

CPZGAB
CPZANT

V-He---Q-----M A--Yenmes IPA--QE- 811
-------- -Q----H=----R S--F-----MAD---KS-- 816
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CONSENSUS-A

HIV1 POL

YFILKLAGRWPVKVIHTDNGSNFTSAAVKA?CWWAN??QEFGIPYNPQSQGVVESMNKELKKIIGQVR?Q
882

U455 V----IQ E-
IBNG A----VT D- 883
CONSENSUS-B  YFILKLAGRWPVKtHTDNGSNFtstTVKAACWWaGiKQEFGIPYNPQSQGVWESMNKeLKKIIGQVRDQ
SF2 N 883
LAI 895
HXB2R GA--R 883
NL43 v [ 883
NY5CG v [ 883
LW123 A 883
MN P T [ 885
JRCSF T 887
JRFL 883
ovl [ N 883
CAM1 G-I N 883
HAN - 882
D31 - v 883
RF : v Q-Q 882
YU2 T A 883
BCSG3C 883
P896 882
3202A12 - T A 883
3202A21 - T A 883
MANC T 883
WEAU160 - [ 883
CONSENSUS-D  YFILKLAGRWPVKVWHTDNGSNFTSAaVKAACWWAGIKQEFGIPYNPQSQGVVESMNKELKKIIGQVRDQ
ELI 882
7276 - [ 882
NDK T 882
CONSENSUS-O  YFLLKLAARWPVKVIHTDNGPNFTS??MKAACWW??IQHEFGIPYNPQSQGVVEAMNKELKSIIQQVRDQ
ANT70 e ) p— N 7
VY =TT T o —— AA-—----TG 879
CONSENSUS-U  YFILKLAGRWPVKVVHTDNGSNFTSAAVKAACWWANIKQEFGIPYNPQSQGVVESMNKELKKIIGQVREQ
MAL 882
CONSENSUS-CPZ YFLLKLA?RWPVKTIHTDNG?NFTSAAVKAACWWA?I?QEFGIPYNPQSQGVVES?NK?LK?IIGQ?RDQ
CPZGAB G P D-K L-E--K--V-— 881
CPZANT - S A N-Q M--Q--Q-—l-—- 886
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HIV1 POL

CONSENSUS-A  AEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIIDIIA?DIQTKELQKQI?KIQNFRVYYRDSRDPIWKGP 880
U455 T S 952
IBNG S I 953
CONSENSUS-B  AEHLKtAVQMAVFIHNFKRKGGIGGYSAGeRIVdIIADIQtkeLQKQITKIQNFRVYYRDsIAPIWKGp 952
SF2 NK 953
LAI 965
HXB2R N 953
NL43 V- 953
NY5CG [ V--- 953
LW123 N 953
MN e R G 955
JRCSF [ Newl---- 957
JRFL —— 953
ovI [SH— 953
CAM1 [ 953
HAN E-F---- 952
D31 953
RF H 952
YU2 953
BCSG3C NK 953
P896 S 952
3202A12 953
3202A21 953
MANC G N 953
WEAU160 [ QQ 953
CONSENSUS-D AEHLKTAVQMAVFIHNFKngGIGGYSAGERIIDIIATDIQTkELQKQI|KIQNFRVYYRDSRDPIWKGP 950
ELI RR
7276 T 952
NDK R 952
CONSENSUS-O AEHL’7TAVQMAVFVHNFKRKGGIGGYTAGER”IDILASQIQTTELQKQILK"NNFRVYYRDSRDPIWKGP 865
ANT70
MVP5180 K L : 949
CONSENSUS-U  AEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIIDMIATDIQTKELQKQITKIQNFRVYYRDNRDPIWKGP 952
MAL 952
CONSENSUS-CPZ AE’)LKTAV’)MAV’?IHNFKRKGGIGGYT”G’>RI’>DI’)ATDIQT’?’>LQ’?QILK’)Q’)FRV’JYRDSRDP?WKGP 687
CPZGAB S RN W A-E--l--l-men-SE--Kemr-V/-Koo- Y rmmecnaomen
CPZANT i YR A —— P-Q--L--Lr-m=-TQ--N--]-Q--HeomemmV/ oo 956
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MAL
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_Q ___________
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----.d---P--K-GEl .--RA--P---E-RVW-r-.NP-S....eT-A-R. .- 48
---?2.2--SGGH---QL.. CA-.TS-PI-P-2.....--GSE.....GT-ES?--G?? 35
—-mm-P--K--E-. ~--RA--P---E-RVW-G-K.T-S....ET-A-R..- 48
-==2222222?222Le CA-2227---7--2---2927-2-27. _--2-2-277 13
protease
V <- gag cds end

G?.. ’7’>SF’>FPQITLWQF§PLVTV’>I’JGQLIEALLDTGADDTVLEDI1N1L6PGKWKPK’7IGGIGGFIKVRQYD 96
-..tV--s ik-g--- eM

B A K-G---K Em 115
R A- ’>’>CL---P--D--I--A VG-H-C-?----------- NN- Q E-?-2--M-----m-mo- KE-? 94

V-G V---RVG---K E M 115
o Lo S X Mo Yo N 1o L S, M, T o o N 9.7-9-Q-7 ............. 2-2-77 55

protease V p66, p51
QILIEICGKK”IGTVLVGPTPVNIIGRNMLTQIGCTLNFPISPIETVPVKLKP’)MDGPKVKQWPLTEEKI 164

H-A L 186
2-A L G 184
NVTV-?22-2EVQ----wnmnmemn ?--1--GL AP-——--G S?7-- 159
Acee| G---R 185
2-2-22RPV 2?2 Pmemmemn e I R T - 2G--e-P-eeS2-- 106

| M41L D67N | | K70R
KALT?IC?EMEKEGKISKIGPENPYNTPVFAIKKKDSTKWRKLVDFRELNKRTQDFWEVQLGIPH?AGLK 231
—-VE--T P---- 256
-E--T R [ P---- 254
E---A-Q---Q--—R [ ? ? PG--- 227
---E--KD L N P---- 255
PN i e S ?? I 164
KKKSVTVLDVGDAYFSVPLD’>’>FRKYTAFTIPS’>NNETPG?RYQYNVLPQGWKGSP’HFQ°SMTKILEPF 295
ph - s *3a
Q?Q C---PD vV A---S---=--D-- 295
E [ A--S 325
? ?----D ? ?-- 225
polymerase motif
J<->] T215Y | | K219Q
R???P?IVIYQYMDDLYVGSDLEIGQHRAKIEELR?HLL?WGF?TPDKKHQKEPPFLWMGYELHPDKWTV 358
396
394
---------- 358
395
B T, S 2--79--7297-2--Q--7--? ? 278
QP””LPEKDSWTVNDIQKLVCIB(KLNWASQIYAGIK’?KQLC’7LLRGAKALTDIV”LTEEAELELAENREI 421
B Y e Ve e e Evip--------------- 464
B [NV G [ V7] . 462
; (RN Q--RV?E--K-|--T-S--EV-P-§?--—-E---2.. 419
1 0 5 N R — P--V----K P--A 463
20777 ? P S S S M S L 329
LK'?PVHGVYYDP”KDLVAE"QKQGQDQWTYQIYQEPFKNLKTGKYA”KRSAHTNDVKQLTEVVQKV"”E 484
€ S m-G A---iat- 533
B S---I--l----hC Rm-G a-a---IsT- 531
smmmmmeee Q-D---WV’>I--’7 -2?-----2--?EH-------- ’>RQKAS----IR--A--’7---SQ 479
~-E---------S--- |--]----- G QY RIK: A---1AQ- 532
277-277- 7--7..9’) Lo TR, T 2-297-2--2----R?2?27?2---2?R--A??-—-| - 367

p51 V
SIVIWGL(”PKFRLPIQ”ETWE"WWMEYWQATWIPEWEFVNTPPLVKLWYQLEKDPI’?GAETFYVDGAANR 550
K 602

a--\/.

'

------- TereeeeoKooe T2 E-| 600

29l o\ TRoe T AP e ememeems S 7 S— 541

------- TooreeeoKoonA-T TE-V 602

...... PN Y YNy S S PR Y P I Y Y S 416

ETK?GKAGYVTDRGROKVVSLTETTNQKTELHAIHLALQDSGSEVNIVIDSQYALGIIQAQPDRSESE?V 618
. 672

L PED QN L KeeL- 670

Pl onnr EQK K- Poene A M-PL 2o KEPoenrc-2-:2-88-TQ-2-Pl 602

K Ke—l- 672

L — 2-222977- ??————QA——’?—’?L?——?——??? --------- 22227721~ 459

NQI|EKLI”K?KVYLSWVPAHKGIGGNEQVDKLVS?GIRKVLFLDGIDKAQE’7HE’>YH7NW’7AMASDFNL 681
s----q--K-E----a e--K--s--r 742

S----Q--K-E---A Q E--K=--N--R--eoe-- 740
Q----E-TK-E?---Troemmememmee Kl-----KD--R----E--Q---D--K--S----L--?-G- 669
—-Q-Q-D s [ G - S— 742

I o N G = oS T, W W S R LT 510

II-A-40
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HIV1 POL CONSENSUS

CONSENSUS-A PP?VAKEIVASC?KCQ?KGEAMHGQVDC?PGIWQLDCTHLEGK?ILVAVHVASGYIEAEVIPAETGQETA 746

CONSENSUS-B  --v d---L S v 812
CONSENSUS-D -V D---L S v 810
CONSENSUS-O  =----e- [ N = i A M ) ——— 732
CONSENSUS-U I D---L S I-I 812
CONSENSUS-CPZ --l----?-2-D=-?V-x-P-wme-SmemeVommmeen Velerne2enPaeni?99229- 569

CONSENSUS-A  YFILKLAGRWPVKVIHTDNGSNFTSAAVKA?CWWAN??QEFGIPYNPQSQGVVESMNKELKKIIGQVR?Q 812
CONSENSUS-B  ~-l--mreemee- foemmmmenne {T---A-—--GiK D- = 882

CONSENSUS-D | V A----GIK D- 880
CONSENSUS-0O B P----?2?M--A---?2?IQH--------------- A------ S--Q---D- 798
CONSENSUS-U V. A-----IK E- 882
CONSENSUS-CPZ --L----?-----T------ ? A----?I ?--?--?----?-D- 631
CONSENSUS-A AEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIIDIIA?DIQTKELQKQI?KIQNFRVYYRDSRDPIWKGP 880
CONSENSUS-B V----t T | 952
CONSENSUS-D T i 950
CONSENSUS-0O e P Ay T----?---L-SQ---T------ [ e 865
CONSENSUS-U M--T T N 952
CONSENSUS-CPZ --?-----2===2===mnmmemeees T?-?--2--2-T----22--2--L-2-2--- === P~ 687

vif cds ->
CONSENSUS-A  AKLLWKGEGAVVIQDNSDIKVVPRRKAKIIRDYGKQMAGDDC?AGRQDED 929
CONSENSUS-B V/-§----- 1002
CONSENSUS-D V V-S----- 1000
CONSENSUS-O -Q KG T-SM-N--T-SESMEQPGEIP 925
CONSENSUS-U V--G----KHGTAW 1008
CONSENSUS-CPZ -? QGEL V-S--N--KHGTAW 742

11-A-41
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HIV1 VIF

COMMON NAME

SUBTYPE A:
U455
IBNG
IFA86

SUBTYPE B:
SF2

LAI
HXB2R
LW123
NL43
NY5CG
MN
JRCSF
JRFL
NH52
ovI
CAM1
HAN
D31

RF

YU2
BCSG3C
IFA70
IFA19
IFAG5
P896
YU10
IFA10
3202A12
3202A21
MANC
WEAU160

SUBTYPE D:
ELI

2276

Z6

NDK

SUBTYPE O:
MVP5180
ANT70C
HYBRIDS:
AD_MAL
CPZ:
CPZGAB
CPZANT

Sequences in th&/if Alignment

LOCUS

HIVU455
HIVIBNG
HIVIFA86

HIVSF2
HIVLAI
HIVHXB2R
HIVLW123
HIVNL43
HIVNY5CG
HIVMN
HIVIRCSF
HIVIRFL
HIVNH52
HIVOYI
HIVCAM1
HIVHAN
HIVD31
HIVRF
HIVYU2
HIVBCSG3C
HIVIFA70
HIVIFA19
HIVIFAGS5
HIVP896
HIVYU10
HIVIFA10
HIV3202A12
HIV3202A21
HIVMANC
HIVWEAU160

HIVELI
HIVZ2Z6
HIVZ6
HIVNDK

HIVMVP5180
HIVANT70C

HIVMAL

SIVCPZGAB
SIVCPZANT

ACC # FIRST AUTHOR
M62320 Oram,J.D.

L39106 Howard,R.M.

230637 Wieland,U.
K02007 Sanchez-Pescador,R.

K02013 Wain-Hobson,S.

K03455 Starcich,B.

U12055 Reitz,M.

M19921 Buckler,C.E.

M38431 Theodore,T.

M17449 Gurgo,C.
M38429 Koyanagi,S.
M74978 O’Brien,W.A.

L07424 Weidt,G.

M26727 Wain-Hobson,S.

D10112 Mcintosh,A.

u43141 Sauermann,U.

U43096 Dietrich,U.

M17451 Starcich,B.R.

M93258 Li,Y.

L02317 Ghosh,S.K.
230632 Wieland,U.
Z30686 Wieland,U.
Z30630 Wieland,U.

M96155 Collman,R.
M93259 Li,Y.

230679 Wieland,U.
U34603 Guillon,C.
U34604 Guillon,C.

U23487 Zhu,T.

U21135 Ghosh,S.

K03454 Alizon,M.

M22639 Theodore,T.

K03458 Srinivasan,A.

M27323 Spire,B.

L20571 Gurtler,L.G.
L20587 Vanden Haesevelde,M.

K03456 Alizon,M.

X52154 Huet,T.

u42720 Vanden Haesevelde,M.
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Subtypes C, and E-H are not currently represented in VIF. The sequence MAL has been identified
as a likely hybrid in this region. It is presented with respect to a duplicate of the subtype

A consensus.

<- pol cds
CONSENSUS-A MENRW Q. VMIVWQVDRMrIRTWNSLVKHHMYVSKKAkGWFYRHHfEsRHpkvsSEVHIPLGd ARLVV
u4gss e Q Y----SR E..-—- 66
IBNG - C - 66
IFAB6 - C----A cmme- 66
CONSENSUS-B MEnRW?q VM|VWQVDRMRIrthsLVKHHmY|SgKAkngyrHHYESthPrlSSEVhIPIGd .arLVi 66
SF2 e -K--- 66
[ VR P s 66
HXB2R - V----R P L 66
Lwi23 - V----R P pmme- 66
NL43 . -K--- 66
NY5CG -K--- 66
MN R A K R 66
JRCSF 66
JRFL e T e 66
NH52 66
ovI 66
CAM1 66
HAN -K--- 65
D31 66
RF 66
YU2 66
BCSG3C 66
IFA70 66
IFA19 66
IFAB5 66
P896 66
YU10 66
IFA10 66
3202A12 66
3202A21 . 66
MANC S KNVK 66
WEAU160 E..GK--- 66
CONSENSUS-D MENRW Q. VMIVWQVDRMRIrTWKSLVKhHMYVSKKA’)RWFYRHHYdSpHPKISSEVHIPLGE ArLVv
ELI - N
7276 S .-M--- 66
Z6 S wm- 66
NDK - - N Y N H s 66
CONSENSUS-O MENRW Q VLIVWQ”DRQKVKAWNSLVKYHKY’7S’>K’>”NW’)YRHHYESRNP”VSS"VYIPV’)’> A??2VV
MVP5180 M-K-AA--R K---A-----AE..-DI-- 66
ANT70 - s V ————————————————— R-R-TE--W---------- R---S-----GV..-HV-- 66
CONSENSUS-A MENRW Q. VMIVWQVDRMrIRTWNSLVKHHMYVSKKAKGWFYRHHfEsRHpkvsSEVHIPLGd ARLVV
AD_MAL e He N Y e 66
CONSENSUS-CPZ M????.2.V??VWQVDRMRI??W?SLVK?HI??2?K???2?W?YRHHY??2?2?PK???E?HIP????2??KL?V
CPZGAB -ENRW.Q.-MI--------- KT-N----Y--YRS-KARG-F-----DHPN--VAS-|---FRDY.S--I- 67
CPZANT -TASV.G.-IA--------- NI-K----H--WET-VLKP-K-----ENDH--KGE-V---LPTLDK--V- 68

1I-A-43
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HIV1 VIF

66

65

54

66

34



HIV1 VIF

CONSENSUS-A RTYWGLHTGErDWHLGhGVSIEquKRYSTQvDPDLADqLIHLhYFdCFSdSAIRkAILGeIVRPRCEYQ 136
136

U455 K L (X S Y~ Sk o -~
IBNG P Y--N 136
IFA86 Q v 136
CONSENSUS-B tTyWGLtheRdWhLGqu5|EWRkkrYstQVdPdIADqLIHInyDCFSeSAIrnallGhlvsprCEyq 136
] 7 Sy SN 7SR RN ¥ M * SN 7= St 136
LAI E DT 136
HXB2R E D---K-L 136
LW123 E S A — 132
NL43 H TR 136
NY5CG H TR 136
MN He--H-seo-D----K----R--|--F- 136
JRCSF M---TR 136
JRFL VAN 136
N 77— $x 75
ovl [SH— [cT—— [ J— P 136
CAM1 T-G-N K--V-RL 136
HAN AR N R 135
D31 Q--H G R-G-S-R 136
RF R KPS 136
YU2 K---YR 136
BCSG3C H---V 136
IFA70 E DI J— 136
IFAL9 H s R 136
7Y - — Q Tl Q-----ISS-—— 136
P896 G--R D---KS S 136
YU10 YR 136
IFAL0 F R----G H Se----R-R----- 136
3202A12 G v 136
3202A21 G v 136
MANC K Y NS ¢ B 136
WEAU160 Q H [ p— 136
CONSENSUS-D kTYWGLHTGEr’?WHLGQGVSIEWRKRRYSTQVDPGLADQLIHMYYFDCFSE”AIRKAILGhIVS‘?rCEYQ 132
ELI E D---P----- 136
7276 D A (S - 136
Z6 D A Hom- 136
NDK T KE A-S PS-—- 136
CONSENSUS-O  TTYWGLMPGER?EHLGHGVSIEW?YK?YKTQIDPETADRMIHLHYFTCFT?SA?RKAILGQRVLTKCEY? 118
MVP5180 E - E-I L 136
ANT70 D R--K A--V P 136
CONSENSUS-A RTYWGLHTGErDWHLGhGVSIEquKRYSTQvDPDLADqLIHLhYFdCFSdSAIRkAILGeNRPRCEYQ 136
AD_MAL - QK Y-crerEereQooe-H--S---D-- 136
CONSENSUS-CPZ T??W?L??GER?WHLGHGVSI?WR?G?Y?TQVDP?TAD??IH??YF?CF??2?A?R?AILG??2?2??2C2YK 76
CPZGAB TY-A-SP---A----rce--Q--L-S-V-----F---RL--SQ--D--AET-I-R—---QLVAPR-E-- 137
CPZANT VF-G-QC-+-P----ee-E--C-K-l----E---QM--QY--P--SDQ-V-Q--~ERILTY-H-- 138
II-A-44
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CONSENSUS-A
U455

IBNG

IFA86

CONSENSUS-B
SF2

LAI
HXB2R
LW123
NL43
NY5CG
MN
JRCSF
JRFL
oYl
CAM1
HAN
D31

RF

YU2
BCSG3C
IFA70
IFA19
IFAG5
P896
YU10
IFA10
3202A12
3202A21
MANC
WEAU160

CONSENSUS-D
ELI

7276

Z6

NDK

CONSENSUS-O
MVP5180
ANT70

CONSENSUS-A
AD_MAL

CPZGAB
CPZANT

vpr cds ->
AGHNKVGSLQYLAL.KAL...VaPtkaKPPLPSVKKLEEDRWnePQKTRGHRGsR?mNgH$
-------------- - T-R K TL-R- 192
-------------- ) N R--A--—K [ 192
-------------- K L N-S----- 192

192
192
192
192
192
192

AGHPKVGSLQYLALAL.. JAPKKIKPPLPSVRKLTEDRWNKPQKTKGh?gSHTMNGH
---------------- -R-- 192
-5 —V K 192

S Kif--- 188

N A RR 192

’?GHSQVGTLQ’)LAL 2AV..VK?2??22KPPLPSVQ?LTEDRWNK???IRDQL?S?SMNGH$
AcemenmeeoFoee Koo VKRN---o- = S— PWK-----G-H---- 192
) p— L--- R--...~-ARSR=------- [ — HLR-----K-P---- 192

AGHNKVGSLQYLAL KAL...VaPtkakPPLPSVKKLtEDRWnePQKTRGHRGSR?MNgHS$
-------------- T de-K-TR=-xme-Remrmeme-Ko-Q-Keme-H T - 192

E--R---S--F--L-A-.. ISERRH-PPL--VAK-------HQ-TKV-Q--L---- 193

[I-A-45
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HIV1 VIF

191
191
146
186
161
191
107
193



HIV1 VIF CONSENSUS

<- pol cds
CONSENSUS-A MENRW Q. VMIVWQVDRMrIRTWNSLVKHHMYVSKKAkGWFYRHHfEsRHpkvsSEVHIPLGd ARLVV 66
CONSENSUS-B - i-g Y -te-ri i 66
CONSENSUS-D - K 2 S V7 T [ 65
CONSENSUS-O -----.-.-L----’7--QKVKA------Y K-?-?-?2?N-?----Y---N-?---2-Y--\V??..-?7?-- 54
CONSENSUS-CPZ -?27222.2.-2?—mcmmex DD D DDPDDDV D PPD D DD PDIDDIK - 34
CONSENSUS-A RTYWGLHTGErDWHLGhGVSIEquKRYSTQvDPDLADqLIHLhYFdCFSdSAIRkAILGelVRPRCEYQ 136
CONSENSUS-B t q k y N--m-h=-§mmmmv 136
CONSENSUS-D k ?----Q KR G M ------ E'? -------- h--S?----- 132
CONSENSUS-O T----- MP---’?E ---------- ?2Y-?- K--I--ET-—RM ------ T--T”--’> ------ QR-LTK-—-? 118
CONSENSUS-CPZ 76
vpr cds ->
CONSENSUS-A AGHNKVGSLQYLAL KAL.. VaPtkaKPPLPSkaLtEDRWnePQKTRGHRGSR’?mNgH$ 191
CONSENSUS-B  ---------—-—-- B 7 — S KememKmmmem [ 191
CONSENSUS-D  ---?---------- .t—- i--K-l-------R-------K----K--?--H T ---- 186
CONSENSUS-O ?--SQ--T--?2---.2-V...-K??2??------- Q?------- K???I-DQL?-?S----- 161
CONSENSUS-CPZ ?--?Q--?--2--2?-7- 222222227R277--27 7w K??R???-?EN?TR--- 107
11-A-46
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HIV1 VIF
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HIV1 VPR

COMMON NAME
SUBTYPE A:

U455
IBNG

SUBTYPE B:

SF2

LAI
HXB2R
NL43
NY5CG
LwW123
MN

SC
JRCSF
JRFL
NH52
ovI
CAM1
HAN
D31

RF

YU2
BCSG3C
YU10
P896
3202A12
3202A21
MANC
WEAU160

SUBTYPE D:

ELI
7276
Z6
NDK

SUBTYPE O:

ANT70C
MVP5180

SUBTYPE U:

MAL
CPZ:
CPZGAB
CPZANT

Sequences in th&/pr Alignment

LOCUS ACC # FIRST AUTHOR
HIVU455 M62320 Oram,J.D.
HIVIBNG L39106 Howard,R.M.
HIVSF2 K02007 Sanchez-Pescador,R.
HIVLAI K02013 Wain-Hobson,S.
HIVHXB2R K03455 Starcich,B.
HIVNL43 M19921 Buckler,C.E.
HIVNY5CG M38431 Theodore,T.
HIVLW123 U12055 Reitz,M.
HIVMN M17449 Gurgo,C.
HIVSC M17450 Gurgo,C.
HIVIRCSF M38429 Koyanagi,S.
HIVIRFL M74978 O’Brien,W.A.
HIVNH52 L07424 Weidt,G.
HIVOYI M26727 Wain-Hobson,S.
HIVCAM1 D10112 Mcintosh,A.
HIVHAN u43141 Sauermann,U.
HIVD31 U43096 Dietrich,U.
HIVRF M17451 Starcich,B.R.
HIVYU2 M93258 Li,Y.
HIVBCSG3C L02317 Ghosh,S.K.
HIVYU10 M93259 Li,Y.
HIVP896 M96155 Collman,R.
HIV3202A12 U34603 Guillon,C.
HIV3202A21 U34604 Guillon,C.

HIVMANC u23487 Zhu,T.

HIVWEAU160 U21135 Ghosh,S.
HIVELI K03454 Alizon,M.
HIVZ2Z6 M22639 Theodore,T.
HIVZ6 K03458 Srinivasan,A.
HIVNDK M27323 Spire,B.

HIVANT70C L20587

HIVMVP5180 L20571 Gurtler,L.G.

HIVMAL K03456 Alizon,M.

SIVCPZGAB X52154 Huet,T.
SIVCPZANT U42720
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HIV1 VPR

Subtypes C and E-H are not currently represented in VPR. The sequence MAL could not easily be
assigned to any of the three VPR subtypes, A, B, and D.

<- vif cds LR domain

I<- oligomerization ->/ /<-
CONSENSUS-A  ME?.AP. EDQGPQREP’”E’??LELLEELKHE?VRHFPR?WLHGLGQHIY’?TYGDTWEGV’>AIIRILQQL 58
U455 Q.- YA-$A---------- D Q N
IBNG R, SN-WT A P E K 67
CONSENSUS-B meq')’?ap?EdQGPQRePyNeWtLELLeeLK7EAVRHFPRlWLh?LthIYETYGDtWaGVEA||R|LQQL 65
SF2 [
LAI e G 67
HXB2R G 67
NL43 N 67
NY5CG N 67
LW123 N G 68
MN G 67
SC G 67
JRCSF S---Y. 67
JRFL Ay e 67
NH52 S---Y T 67
()4 S-E-Y E 67
CAM1 P--LA: P----L--S---- 67
HAN S---Y 67
D31 S T----L--M 67
RF L---S 67
YU2 P---G 67
BCSG3C G---Y LV-T---- 67
YU10 P---G 67
P896 S T----L 67
3202A12 P---G 67
3202A21 P---G 67
MANC S---Y------- A-T----L--T---- 67
WEAU160 V---S T 67
CONSENSUS-D MEQ AP. eDQGPQRePYNEWtLELIEELKSEAVRHFPRIWLHSLGQ’>IYETYGDTW’7GVEA’>IRILQQL 64
ELI - 67
2276 67
Z6 # # 65
NDK 67
CONSENSUS-O MEQ Ap enQGParEPfNEWtLELLEELK’>EAVRHFPRpWLhaIGQyIYETYGDTWeGVmAIIRlLQQL 66
ANT70 K- V
MVP5180 L. E Q-C 67
CONSENSUS-U MEQ .AP.ADQGPQREPHNEWTLELLEELKQEAVRHFPRIWLHSLGQHIYETYGDTWEGVEAIIRSLQQL 67
MAL - 67
CONSENSUS-CPZ MEQ AP.?D?GP?REP??EW?LETLEE?KNEAVRHFP?P?L??2??2Q??2?2?2?Y??22?2?22?22?2?7?2?Q?? 33
CPZGAB ---..--.E-Q--P---YQ--A------ L----mme-- R-W-HQLG-FIYDT-GDTWVGVEAIIRIL-HL 67
CPZANT .- .Q-E--Q---MN--L------ [--mmmeme Q-T-....-HLEIG-............. M-.1 49

[1-A-49
NOV 95



HIV1 VPR

LR domain ->/ tat cds ->
CONSENSUS-A LF?H. FRIGCQHSRIGII .?GRRG.RNGA?RS$
U455
IBNG

CONSENSUS-B
SF2

LAl
HXB2R
NL43
NY5CG
LW123
MN

SC
JRCSF
JRFL
NH52
oYl
CAM1
HAN

D31

RF

YU2
BCSG3C
YU10
P896
3202A12
3202A21
MANC mem, mmmme-
WEAU160 - P,

CONSENSUS-D LFIH. FRIGCQHSRIgIt .RQRRA.RNGSSRS
ELI B IEe

2276
Z6
NDK

CONSENSUS-O LFtH. yRIGCQHSRIGI?????rgRgrRNGSSRS
ANT70 -
MVP5180 - ._PSNT

CONSENSUS-U  LFIH. FRIGCQHSRIGIT RQRRA.RNGSSRS
MAL SN

CONSENSUS-CPZ ??IH.?2???C??SRIGIL.. PQRRR SNGSNRS
CPZGAB LF--.FRLG-QH------ [
CPZANT TE--..GEE-RF

II-A-50
NOV 95

96
96

96

97
100

96

96

84

93

7

78
78

78

93

76

94

96

54
59



HIV1 VPR CONSENSUS

<- vif cds LR domain

/<- oligomerization ->/ /<-
CONSENSUS-A ME?..AP.EDQGPQREP??E??LELLEELKHE?VRHFPR?WLHGLGQHIY?TYGDTWEGV?AIIRILQQL 58
CONSENSUS-B --(??--? yN-Wt ?-A j--mPmmmee E a--E 65
CONSENSUS-D  --Q..--.--mmmmm- N ATV — (ST NS S NS N S— 64
CONSENSUS-O  --Q..--.-N---a---fN-Wt ?-A------p---a---y--E m 66
CONSENSUS-U ~ --Q..-- A HN-WT---m-- Q-A-mmmel--GmemeEomeee- E----S---- 67
CONSENSUS-CPZ --Q..--.?-?--?------W---T---?-N-A-----?P?-2???-2??-2-22????°2-2?2?27??2-?2? 33

CONSENSUS-A
CONSENSUS-B
CONSENSUS-D
CONSENSUS-O
CONSENSUS-U
CONSENSUS-CPZ

LR domain ->/ tat cds ->
LF?H.FRIGCQHSRIGII...?GRRG.RNGA?RS$
B Gt t...-q--a?----S--- 93
---t...RQ--A.---SS-- 93
----2??7?-rg--r---SS-- 94
B T...RQ--A.---SS-- 96
??1-.22??2-2?----L...PQ--R.S--SN--

[I-A-51
NOV 95

84

54



HIV1 VPR

II-A-52
NOV 95



COMMON NAME
SUBTYPE A:

U455
UG273A
UG275A
DJ263A
DJ264A
DJ258A
SF170

SUBTYPE B:

SF2
TH475A
LAI
HXB2R
NL43
NY5CG
MN

SC
BAL1
JRCSF
JRFL
NH5
ovI
SF162
CAM1
CDC42
SF33
RJS
HAN
D31

RF

YU2
BCSG3C
T810144
3202A11
P896
TATAB
3202A12
3202A21
MANC
WEAU160

SUBTYPE C:

SM145
DJ259
DJ373A
UG268A

SUBTYPE D:

ELI
7276

Z6
UG269A
NDK

Sequences in thd@at Alignment

LOCUS

HIVU455
HIVUG273A
HIVUG275A
HIVDJ263A
HIVDJ264A
HIVDJ258A
HIVSF170

HIVSF2
HIVTH475A
HIVLAI
HIVHXB2R
HIVNL43
HIVNY5CG
HIVMN
HIVSC
HIVBAL1
HIVIRCSF
HIVIRFL
HIVNH5
HIVOYI
HIVSF162
HIVCAM1
HIVCDC42
HIVSF33
HIVRJS
HIVHAN
HIVD31
HIVRF
HIVYU2
HIVBCSG3C
HIVT810144
HIV3202A11
HIVP896
HIVTATAB
HIV3202A12
HIV3202A21
HIVMANC

HIVWEAU160

HIVSM145
HIVDJ259
HIVDJ373A
HIVUG268A

HIVELI
HIVZ2Z6
HIVZ6
HIVUG269A
HIVNDK

ACC # FIRST AUTHOR
M62320 Oram,J.D.
L22957 Louwagie,J.J.
L22951 Louwagie,J.J.
L22941 Louwagie,J.J.
L23064 Louwagie,J.J.
L22939 Louwagie,J.J.
M66535 Evans,L.
K02007 Sanchez-Pescador,R.
L31963 Neumann,M.
K02013 Wain-Hobson,S.
K03455 Starcich,B.
M19921 Buckler,C.E.
M38431 Theodore,T.
M17449 Gurgo,C.
M17450 Gurgo,C.
M68893 Gartner,S.
M38429 Koyanagi,S.
M74978 O’Brien,W.A.
L07424 Weidt,G.
M26727 Wain-Hobson,S.
M38428  Cheng-Mayer,C.
D10112 Mclintosh,A.
M13137 Desai,S.M.
M38427  York-Higgins,D.
M37491 Daniels,R.S.
u43141 Sauermann,U.
U43096 Dietrich,U.
M17451 Starcich,B.R.
M89974 Li,Y.
L02317 Ghosh,S.K.
uo1471 Sabino,E.
M64489 Groenink,M.
M96155 Collman,R.
M64490 Groenink,M.
U34603 Guillon,C.
U34604 Guillon,C.
U23487 Zhu,T.
U21135 Ghosh,S.
L11803 Louwagie,J.J.
L11764 Louwagie,J.J.
L23065 Louwagie,J.J.
L11799 Louwagie,J.J.
K03454 Alizon,M.
M22639 Theodore,T.
K03458 Srinivasan,A.
L22949 Louwagie,J.J.
M27323 Spire,B.
1I-A-53

NOV 95

HIV1 TAT

REFERENCE

ARHR 6, 1073 (1990)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
PNAS 85, 2815 (1988)

Science 227, 484 (1985)
JVI 69, 2159 (1995)

Cell 40, 9 (1985)
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HIV1 TAT

SE365 HIVSE365
UG274A2 HIVUG274A2
MAL HIVMAL
SUBTYPE F:

BZ126A HIVBZ126A
BZ163A HIVBZ163A
SUBTYPE O:

ANT70C HIVANT70C
MVP5180 HIVMVP5180
SUBTYPE U:

ZAM184 HIVZAM184
CPZ:

CPZGAB SIVCPZGAB
CPZANT SIVCPZANT

L11797 Louwagie,J.J.
L22950 Louwagie,J.J.
K03456 Alizon,M.

L22082 Louwagie,J.J.
L22085 Louwagie,J.J.

L20587 Vanden Haesevelde,M.
L20571 Gurtler,L.G.

L22955 Louwagie,J.J.

X52154 Huet,T.
u42720 Vanden Haesevelde,M.

II-A-54
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Nature 345, 356 (1990)
Virol. In Press (1996)



HIV1 TAT

Subtypes E, G, and H are not currently represented in TAT. The sequence ZAM184 could not eas-
ily be
assigned to any of the three TAT subtypes, A, B, C, D and F.

intramolecular 3'sj 3’sj

disulfide bonding V V

| | rev cds ->/<- nls ->/
CONSENSUS-A M’)PVDPnLEPWnHPGSqPtTaCskCYCK’7CCWHCq|CFLnKGLGISYGrKKR I?RRgtPQs?kDhQnp 64
U455 -E K N----V K K---.KP---P--GS----TL 68
UG273A -D K---P V--Y--PV---K ..
UG275A D P-N----- K--Y--TV---mmmm - .
DJ263A -E----S |
DJ264A -E----S N----I
DJ258A X K
SF170 N p NUNEURE— P------V--Y--PA--R
CONSENSUS-B MePVdprLEPWkHPGSQPktactnCYCKkCCfHquCFttKgLgISYGRKKR .RQRrrapqdSqthQvs 68
SF2 e N E— R---N YA--R A- 68
TH475A T M--A simmmme-H-N-----A- 68
LAI T A B CIu—. 68
HXB2R I--A U —. 68
NL43 M--A R\ E—. 68
NY5CG R A . E----- 68
MN T K-A E 68
SC -D A---S 68
BALL - K T [ E----- 68
JRCSF - S Lommmmemmmm e e P 68
JRFL - S T [I— A- 68
NH5 P--T-wme--L 68
10) ¢ T ————— SN---—-R--L K . (- 68
SF162 I . P--EV---- 68
CAM1 R Q I e T--S-K--A- 68
CDC42 K-A J— H----N--A- 68
SF33 e N R | ..———Q———DS--N--D- 68
RJS E ..=-=-=-H-N--N--IP 68
HAN R-P L R---S . 68
D31 E K E 68
RF N A2 GP--G------ 68
yuz o e N R--N Kommmmmmmmnn, memm P S- 68
BCSG3C Keneneme L M . A- 68
T810144 K-A - P--N--A---- 68
3202A11 K N K . A- 68
P896 ----N-S A--1 --P 68
TATAB K N K . A- 68
3202A12 - K N K . A- 68
3202A21 @ - K N Ke-mmmmmeme e - S--—--E--—-- 68
MANC N K L------ | . P----R--- 68
WEAU160 - H R M Lo S--N----- D- 68
CONSENSUS-C m?vaP’PLEPWnHpGsQPKTaCtkCycKszYHCIVCthKGLGISYGRKKR .RqRRsaP?sSEDHQnp 65
SM145A X-=-C--- NN----L. Q 57
DJ259A SV$I--R .J . P ------ T- 67
DJ373A -E----N . S L 68
UG268A X-----P--—-FG QLN U = S L 55
CONSENSUS-D mdvaPnIEpWNHPGSQP”TpCNkChCKKCCYHquCFltKgLGISYGRKKR .RQRRrppgggQaHQ?p 66
ELI R P---LN =G V-
2276 | K-A--R e S----T--D- 68
Z6 K-A-R immmee-Seee-T--D- 68
UG269A R — (SN G—" 27
NDK S R- im-Km-D---V- 68
SE365A K----N-Y N or=-T---N-T--VS 68
UG274A SV$I--R SmemY L . SS----D- 67
MAL R------Y M N----D- 68
CONSENSUS-F MELVDPNLDPWNHPGSQPTTPCTKCYCKRCCFHCQWCFTTKGLGISYGRKKR .KQRHRTPQSSQIHQDL 68
BZ163A 68
BZ126A . 68
CONSENSUS-O MDPVDPE’?PPWHHPGS”PQ”PCNNCYCKRCCYHCYVCF””KGLGIS’?GRKKR 2???AAAS?PD?KDP 55
ANT70 V- Q--l-------------—-—--VR--—--—- Y----- ....GRP----H--H--- 66
MVP5180 M K--T: TK ------ H----- ...RRPA----Y--N--- 67
CONSENSUS-U MDPVDPKLEPWNHPGSQPKTACTKCYCKKCCYHCPVCFLNKGLGISYGRKKR..RPRRRSPQNSEDHQNP 68
ZAM184 . 68
CONSENSUS-CPZ MDP?D????PW?HP???P?T?CNNCYCK?CCYHC??CFTKKGLGISYGRK?R????RRT????S?NNQD? 45
CPZGAB ---I-PDLE--K--GSQ-R-V A-----1Y K-T.TR---APAG-K----S 69
CPZANT ---V-AETP--L--PAT-A-P C----- PL R-ARRN---TAES-E----P 70

11-A-55

NOV 95



HIV1 TAT

exon V exon
lpKQpIPqtqg”ptgpkESkKkVeSKteTDrf7$

CONSENSUS-A
U455

UG273A
UG275A
DJ263A

DJ264A

DJ258A

SF170

CONSENSUS-B
SF2

TH475A

LAI

HXB2R

NL43

NY5CG

T810144
3202A11
P896
TATAB
3202A12
3202A21
MANC
WEAU160

CONSENSUS-C
SM145A
DJ259A

DJ373A
UG268A

CONSENSUS-D
ELI

7276

Z6

UG269A

NDK

SE365A
UG274A

MAL

CONSENSUS-F
BZ163A
BZ126A

CONSENSUS-O
ANT70
MVP5180

CONSENSUS-U
ZAM184

CPZGAB
CPZANT

-------- SA-QE

Veee-T-R-D.--D-----E-A-----QGD-

(VAT ¥ - N N — E-----K--PCD-

Vereee-T-G-NH--D------E-A---K--QYA-
S I A----D

VPKQPISQARGN PTGPK?SKKEVESKA??DP??$$

----- ET--$D-

J— E TR--CA--

VP?QS???T?RK.Q?RQEEQE??VEK??GP?G?P????SC??CTR?S?Q$
«-K--PTI-K-- -E---=-EE---KA--G-Y-RRKG--HC---T-E-
«-E--LSH-G--.-K------KK-+-ET--S-Q-CHQD--NS---I-G--

IPKQSLPHTQRV.STGPEESKKEVESKAETDRFD$

P- QP SQSRGN KEGSE-ST-E- AS--EADQ$D$

VS-.S-PKTSRI.QSSQK-$E-K-EE--GSGGGPC

II-A-56
NOV 95

95

99

71
101

101

98
90
100
101
87

99
101
101
86

59

101

101

100

102

96
100
101

83
114
115

101
101

52
101
102



CONSENSUS-A
CONSENSUS-B
CONSENSUS-D
CONSENSUS-F
CONSENSUS-O
CONSENSUS-U

CONSENSUS-CPZ

intramolecular 3'sj 3'sj
disulfide bonding V V
rev cds ->/<- nls ->/

I
M?PVDPNLEPWnHPGSgPtTaCskCYCK?CCwHCICFLNKGLGISYGrKKR..r?RRgtPQs?kDhQnp

-@--=-[===-K======Kom-tN=m=oK--fomoVntteeaeeeeaaae, -Q--ra--dSqt--vs 68
-0d----------------?-p-N--h--K--Y---V--it------------_.-Q--rp--ggQa--?- 66
. W— S N S SR VAR, o p—— .KQ-HR---SQI--DL 68
..-222AAA--P-?KD- 55
P--RS--NSE----- 6
-D-?2-2222--2--222-2-2-NN--r-o--Y =-22--TK-woenmeee 2-222---T?22?S?NN-D? 45

exon \/ exon

CONSENSUS-A
CONSENSUS-B
CONSENSUS-D
CONSENSUS-F
CONSENSUS-O
CONSENSUS-U

ipKQpIPqtqg??ptgpkESkKkVeSKte TDr{?$

Ls---?s-pr-D.------------ rE----P?d?

----- SS-pR-0-----=-P=m-==-A---p-DWS$

Vool S-AR-N.---=-?---E----A??-P?--$
V-?-S??7?2-?RK.Q?RQE-QE??--K??GP?G?P????SC??CTR?S?Q$
----S--H--RV.S---E----E----A-----D-

II-A-57
NOV 95

HIV1 TAT CONSENSUS

99
99
96

101

64

83



HIV1 REV
COMMON NAME

SUBTYPE A:
U455
UG273A
SF170

SUBTYPE B:
SF2
SF2B13
LAI
HXB2R
NL43
NY5CG
MN
BRVA
SC
JH32
BAL1
JRCSF
JRFL
NH52
ovl
SF162
CAM1
CDC42
SF33
RJS
HAN
D31

RF

YU2
BCSG3C
P896
3202A12
3202A21
MANC
WEAU160

SUBTYPE D:
ELI

7276

Z6

NDK

MAL

SUBTYPE F:
BZ163A
BZ126A

SUBTYPE O:

ANT70C
MVP5180

SUBTYPE U:
DJ263A
CPZ:
CPZGAB
CPZANT

LOCUS ACC # FIRST AUTHOR
HIVU455 M62320 Oram,J.D.
HIVUG273A L22957 Louwagie,J.J.
HIVSF170 M66535 Evans,L.
HIVSF2 K02007 Sanchez-Pescador,R.
HIVSF2B13 LO7422 Cheng-Mayer,C.

HIVLAI K02013 Wain-Hobson,S.
HIVHXB2R K03455 Starcich,B.
HIVNL43 M19921 Buckler,C.E.
HIVNY5CG M38431 Theodore,T.
HIVMN M17449 Gurgo,C.
HIVBRVA M21098 Anand,R.

HIVSC M17450 Gurgo,C.
HIVIH32 M21138 Komiyama,N.
HIVBAL1 M68893 Gartner,S.
HIVIRCSF M38429 Koyanagi,S.
HIVIRFL M74978 O’Brien,W.A.
HIVNH52 L07424 Weidt,G.

HIVOYI M26727 Wain-Hobson,S.
HIVSF162 M38428 Cheng-Mayer,C.
HIVCAM1 D10112 Mclintosh,A.
HIVCDC42 M13137 Desai,S.M.
HIVSF33 M38427 York-Higgins,D.
HIVRJS M37491 Daniels,R.S.
HIVHAN U43141 Sauermann,U.
HIVD31 U43096 Dietrich,U.
HIVRF M17451 Starcich,B.R.
HIVYU2 M93258 Li,Y.

HIVBCSG3C L02317 Ghosh,S K.
HIVP896 M96155 Collman,R.
HIV3202A12 U34603 Guillon,C.
HIV3202A21 U34604 Guillon,C.

HIVMANC U23487 Zhu,T.
HIVWEAU160 U21135 Ghosh,S.

HIVELI K03454 Alizon,M.
HIVZ276 M22639 Theodore,T.
HIVZ6 K03458 Srinivasan,A.
HIVNDK M27323 Spire,B.

HIVMAL K03456 Alizon,M.
HIVBZ163A L22085 Louwagie,J.J.
HIVBZ126A L22082 Louwagie,J.J.
HIVANT70C L20587 Vanden Haesevelde,M.
HIVMVP5180 L20571 Gurtler,L.G.
HIVDJ263A L22941 Louwagie,J.J.
SIVCPZGAB X52154 Huet,T.
SIVCPZANT u42720 Vanden Haesevelde,M.

11I-A-58

Sequences in th&kevAlignment
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HIV1 REV

Subtypes C, E, G, and H are not currently represented in REV. The sequence DJ263A could not
easily be assigned to any of the four REV subtypes, A, B, D, and F.

CONSENSUS-A  MAgRSG?sDE.eLL.KAIRIIKILYQSNPyPkPkG.SRQARKNRRRRWRARQRQIDSISeRILStCLGRP 66
U455 --R---NP--.D--.--V----L------C-N-R-. D----- 67
UG273A - Voeen e . Q 67
SF170 - D---.---. . | 67
CONSENSUS-B MAgRsGdSde.eLl.ktVriKfLYQSnPpPspeG.TrqARRNRRRRWReRQRq|rsiSewilstyLgRs 67
SF2 e ~-.R------ L . G 67
SF2B13 - - R------ L N---. G 67
LAI .D--.-A N---. H----R 67
HXB2R e LR L N---. H----R--G------ 67
NL43 - L R------ L N---. H----R 67
MN S--. H-----A---- N----P 67
BRVA -V R---. A-----Q-L-G-----F---- 57
SC E-.--- K---. G----N----L 67
JH32 X-mmmmmm - R# Q G--I-N----P 64
BAL1 IL-- R--GA----- 67
JRCSF .D--. N-- T---R P 67
JRFL L T---R P 67
NH5 -PT R RN--D-P 67
oVl N--- K--G 67
NY5CG . T H---- 67
SF162 . Q---A--I--H---- 67
CAM1 -A----L-eeen L--SK-,-mmmmmmmmmeeeee H--A--N-----H---P 67
CDC42 . R-H---A-L---C---- 67
SF33 H----R----V---- 67
RJS D-----H---P 67
HAN N R e R----F---P 67
D31 Q-----Q----R-------- P 67
RF RC-----D------ 67
YU2 G-L--N----P 67
BCSG3C R----F 67
P896 R--G-F---F 67
3202A12 T-- 67
3202A21 R 67
MANC G-----Q-L-A-----R---- 67
WEAU160 K--G---N-----P 67
CONSENSUS-D  MAGRSGDsDE.dLL.KAVRLIKILYQSNPPPspEG?TRQARRNRRRRWRARQRQIhsIgERIISTYLGRp 67
ELI F . RE-A----G 67
7276 R--.---. . S 67
z6 e R--.---. . S 67
NDK N--.--]----F . IC-F---- 67
MAL =Rl NT--T: N 68
CONSENSUS-F  MAGRSGNS?T.ELL.RA?RYIKILYQSNPYPKPEG. TRQARRNRRRRWRARQR?IR??S?RILSSCLGRP 61
BZ163A G-.---.—-A . Q--EI-R 67
BZ126A D-.---.--V . E--AL-E 67
CONSENSUS-O MAGRSE?.D..Q?L?QAIQIIKILYQSNP?P?P?G.SRNARKNRRRRWRRRQAQVD?LA?R?LATVVHG? 56
ANT70 - D.-..-L-. Q-S-R-. T--A-V P 65
MVP5180 - E.-.-Q-L C-T-A-. S--T-I S 66
CONSENSUS-U  MAGRSGDADE.ELL.RVVRIIKILYQSNPYPPPEG.TRQTRKNRRRRWRARQRQIRAISERFLSTCLGRS 67
DJ263A . 67
CONSENSUS-CPZ MAGR?E???????L??AVKIIKILYQ?NPYP?P?G.?R?ARRN?RRRW??RQ?Q??????RVL?T??GRP 41
CPZGAB ----S-PQDDARL-.Q---------- S----S-E-.T-K----R----RA--K-ISEISG---A-YL--- 68
CPZANT ----E-LEGTDEQ-LK---------- ~---K-A-.S-A----K----KK--D-VEGLAA---R-Lx 65
1I-A-59

NOV 95



HIV1 REV

CONSENSUS-A  AEPVPLQLPPIERLhLDCSEdcgTSgTQq?0g?etGVGrpQusVEssavLGSGTkn
[ S § e

U455 |---R-----S P--T-----G--l-----=m o= 123
UG273A e R---E---—-...... - N-----PPV------ Q- 116
SF170 e R---E---S--A--------- e K 123
CONSENSUS-B aepVplgLPPlerLtldc?eDCgtsgtq......?GVGspqilvESpavLesGtKES

SF2 e S----N--A-..... - D----- 116
SF2B13 = - S---N-—- - W------- D------ 116
LAI N-----m- T 116
HXB2R N---mmmeem T 116
NL43 N--mm - T 116

MN H#it S T 114
BRVA N---mmee e T 106

SC N----mmem T 116
JH32 N--mmemem Tl--mmm- 113
BAL1 D 117
JRCSF N 116
JRFL N 116
NH5 N 116

oYl N---S 116
NY5CG S 116
SF162 T N---S 116
CAM1 116
CDC42 116
SF33 116
RJS 111
HAN 116
D31 116
RF 116
YU2 116
BCSG3C N-G-N----mmmmm e Vemae- T Pomo- 116
P896 E-----P-----K-----N----——- ... |--P----- 116
3202A12 -AR D----m-e T--GT-N--- 116
3202A21 Do 116
MANC TQ S N--V-mmmmomeee S--- 116
WEAU160 T-----P----D------ Kemmmmmme - S---L------- P----- 116

CONSENSUS-D  eEPVPLQLPPLERLNLNCSEDCgtSGTQ....... GVGsPQIsVEsPtvLeSGTEEQC
ELI 118

2276 118

Z6 116
NDK 116
MAL 117

CONSENSUS-F  EEPVPLQLPP?ERL?IN?SE?CE.QGA?E......GVGSPQTSGESHAVLGSGTKES
BZ163A SRR R, N VS -3 116

BZ126A S S 5 Y e —— 116
CONSENSUS-O  Q?NN?VDLPPLEQL?IRDPE?D?L????TVDPRAEDN$CLQNLCSCNT??222222?N$
ANT70 N-lmmecee-S oo G- Q-SEAW---mememmememmemens ILATRIAE 120

MVP5180 -D--L--sme--N-----A-R-PGTG -V.DPGTKD-- 103

CONSENSUS-U  AEPVPLQLPPIERLCLDCSEGCGTSGTQQPQGTETGVGSPPISGESSTILGSGTKES$
DJ263A 123

CONSENSUS-CPZ PKPGDLELPELDKLSLQCVETTQDVGTSNTSQPQTATGETVPAGGNYSILGKGAKN
CPZGAB 124

II-A-60
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115

1

118

20

105

95

123

97



HIV1 REV CONSENSUS

high-affinity
binding site
nls
V 3 sj exon \/ exon I<- ->/
CONSENSUS-A MAgRSG?sDE.eLL.KAIRIIKILYQSNPYPkPkG.SRQARKNRRRRWRARQRQIDSISeRILStCLGRP 66
CONSENSUS-B  ------ d---.--- -tV-|--f------p-s--.T----R------- €-----[-i--W----y---S 67
CONSENSUS-F - N-?T.---.R-?-Y---mmommmee- E-T----R----m----- ?-R?7?-?----S----- 61
CONSENSUS-O  -—---E-.-..Q?- ’z’Q——Q——————————’> -?-?-.--N----------R--A-V-?-A?-?-A-VVHG? 56
CONSENSUS-U - DA - P-E-.T--T RAl---F------- S 67
CONSENSUS-CPZ ----?E- ’??’??’?? ’?? VK--mmen?eenn?-2- 2-2--R-2----22--2-272277?-V-2-27--- 41
Leu-rich
effector domain
/<- ->/

CONSENSUS-A  AEPVPLQLPPIERLhLDCsEdcgTSgTQq?qg?etGVGrpQvsVEssavLGSGTkn 120
CONSENSUS-B temm P ?---§--il---p---e----E$ 115
CONSENSUS-F E--------- ?---?IN?--?-E.Q-A%E......---S--T-G--H--------E$ 105
CONSENSUS-0O Q?NN?VD-----Q-?IRDP-?D?L????TVDPRAEDNS$CL-NLCSCNT????????N$ 95
CONSENSUS-U === |---C-----G-------- P--T-----S-PI-G---Tl------ E$ 123
CONSENSUS-CPZ PK-GD-E--E-DK-S-Q-V-TTQDV--SNTSQPQ-AT-ETVPAGGNYSI--K-A-- 97

II-A-61
NOV 95



HIV1VPU Sequences in th&/pu Alignment

COMMON NAME  LOCUS ACC # FIRST AUTHOR REFERENCE
SUBTYPE A:
U455 HIVU455 M62320  Oram,J.D. ARHR 6, 1073 (1990)
UG273A HIVUG273A L22957 Louwagie,J.J. JV1 69, 263 (1995)
UG275 HIVUG275 L22951 Louwagie,J.J. JVI 69, 263 (1995)
CM240X HIVCM240X L14572 Mascola,J.J. JID 169, 48 (1993)
SUBTYPE B:
SF2 HIVSF2 K02007 Sanchez-Pescador,R. Science 227, 484 (1985)
LAI HIVLAI K02013 Wain-Hobson,S. Cell 40, 9 (1985)
MN HIVMN M17449 Gurgo,C. Virol. 164, 531 (1988)
SC HIVSC M17450  Gurgo,C. Virol. 164, 531 (1988)
BRVA HIVBRVA M21098 Anand,R. Virol. 168, 79 (1989)
JH32 HIVIH32 M21138  Komiyama,N. ARHR 5, 411 (1989)
CDC42 HIVCDC42 M13137  Desai,S.M. PNAS 83, 8380 (1986)
ovI HIVOYI M26727  Wain-Hobson,S. Unpublished (1990)
SF33 HIVSF33 M38427  York-Higgins,D. JVI 64, 4016 (1990)
NY5 HIVNY5 K03346 Willey,R.W. PNAS 83, 5038 (1986)
NL43 HIVNL43 M19921 Buckler,C.E. JVI59: 284 (1986)
CAM1 HIVCAM1 D10112 Mcintosh,A. Unpublished (1991)
JRCSF HIVIRCSF M38429  Koyanagi,S. Science 236: 819 (1987)
JRFL HIVIRFL M74978  O'Brien,W.A. Nature 348, 69 (1990)
SF162 HIVSF162 M38428  Cheng-Mayer,C. JVI 64, 4390 (1990)
HAN HIVHAN u43141 Sauermann,U. ARHR 6, 813 (1990)
D31 HIVD31 U43096 Dietrich,U. Unpublished (1992)
RF HIVRF M17451  Starcich,B.R. Cell 45, 637 (1986)
BCSG3C HIVBCSG3C L02317 Ghosh,S K. Virol. 194, 858 (1993)
BAL1 HIVBAL1 M68893  Gartner,S. Science 233: 215 (1986)
BA1A HIVBA1A M63929 Hwang,S.S. Science 253 (5015), 71 (1991)
P896 HIVP896 M96155  Collman,R. JVI 66, 7517 (1992)
SF162 HIVSF162 M38428  Cheng-Mayer,C. JVI 64, 4390 (1990)
3202A12 HIV3202A12 U34603 Guillon,C. ARHR 11, 1537 (1995)
3202A21 HIV3202A21 U34604 Guillon,C. ARHR 11, 1537 (1995)
MANC HIVMANC u23487 Zhu,T. Nature 3745, 503 (1995)
WEAU160 HIVWEAU160  U21135 Ghosh,S. Unpublished (1995)
SUBTYPE D:
ELI HIVELI K03454 Alizon,M. Cell 46, 63 (1986)
7276 HIVZ2Z76 M22639  Theodore,T. Unpublished (1988)
Z6 HIVZ6 K03458 Srinivasan,A. Gene 52, 71 (1987)
NDK HIVNDK M27323  Spire,B. Gene 81, 275 (1989)
TZ012 HIVTZ012 ui12407 Siwka,W. ARHR 10, 1753 (1994)
TZ023 HIVTZ023 U12410 Siwka,W. ARHR 10, 1753 (1994)
TZ053 HIVTZ053 u12412 Siwka,W. ARHR 10, 1753 (1994)
TZ064 HIVTZ064 u12413 Siwka,W. ARHR 10, 1753 (1994)
TZ016 HIVTZ016 u12408 Siwka,W. ARHR 10, 1753 (1994)
TZ112 HIVTZ112 u12415 Siwka,W. ARHR 10, 1753 (1994)
TZ005 HIVTZ005 U12406 Siwka,W. ARHR 10, 1753 (1994)
TZ030 HIVTZ030 ul2411 Siwka,W. ARHR 10, 1753 (1994)
TZ017 HIVTZ017 U12409 Siwka,W. ARHR 10, 1753 (1994)
MAL HIVMAL K03456 Alizon,M. Cell 46, 63 (1986)
SUBTYPE F:
BZ126A HIVBZ126A L22082 Louwagie,J.J. ARHR 10, 561 (1994)
BZ163A HIVBZ163A L22085 Louwagie,J.J. ARHR 10, 561 (1994)
SUBTYPE O:
ANT70C HIVANT70C L20587 Vanden Haesevelde,M.  JVI 68, 1586 (1994)
MVP5180 HIVMVP5180 L20571 Gurtler,L.G. JVI 68, 1581 (1994)
SUBTYPE U:
IBNG HIVIBNG L39106 Howard,R.M. ARHR 10: 1755 (1994)
CPZ:
CPZGAB SIVCPZGAB X52154 Huet,T. Nature 345, 356 (1990)
CPZANT SIVCPZANT u42720 Vanden Haesevelde,M. Virol. In Press (1996)
[I-A-62
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Subtypes C, E, G, and H are not currently represented in VPU. The sequence IBNG could not eas-
ily
be assigned to any of the four VPU subtypes, A, B, D, and F.

env cds ->
phos | | phos
CONSENSUS-A  mtPL???elcAlVGLIVALILAIVVWTIVgl.eyKKIIKgr....... Kidrl?ikRIrERA.EDSgNES 57
U455 —mm e W T -$--NC$sK....... -K$TGHLN------ R 54
UG273A LN D - B A 57
UG275 s
CM240X [---...

CONSENSUS-B masl.. q|'?a|valvvaa||alwwt|vf|’>eer|IRQr ...... '7k|dRI’>Idr|reraeDsGNeS 56
SF2 ----.-L---S---V L-. 56

BCSG3C --Pl...
BAL1 --A-...
BA1A -A-...
P896 -L--.
SF162 -P-...
3202A12 .
3202A21 -P-...
MANC IV--...
WEAU160 .

CONSENSUS-D mQpl...vlIAlVAIvalliAIVVWT IVl ECI‘rIerR ....... kIDWI IdRIFERA?EDSGNES 57
ELI --...G L 57

7276
Z6
NDK
TZ012
T7023
TZ053
TZ064
TZ016
TZ112
TZ005
TZ030
TZ017
MAL

CONSENSUS-F MS??.. LAIS'?TALIVALIIAIVVWTI'?YI EYRKLLRQR....... KINRL.YE?IR?RA.EDSGNES 51
BZ126A -YF...——| A--. . .
BZ163A --DL...----V V--. 57

CONSENSUS-O  MH??2...2LLA?I2?SAL??INV??2W?..F?. LR’>YL’>Q°°QDR’>E’7EILER LRRI?EIR.DDSDYES 42
ANT70 ~HR...D--l-ll--LF-IL-G. .| .~-K--E-KE--K-R----- ---R-cn ememen 61
MVP5180 ~-QE...N---L-AL--CLo-LI-L..-N. .-+ |--V-RK+--R=-Q---= =Ko ooeees 61

CONSENSUS-U MQPL .TITAIVGLVVAFIAAIVVWSIVYI. EYRKIRKQK ....... KIDRL.LDRIRERA.EDSGNES 57
IBNG S Aty s 57

CONSENSUS-CPZ MT??2...2?22?22L2?2??2?2?W?ICI?2?12?22?Y??YK??72....2?22?27?R?.2?1?22?2?.2?27?7?S 14

CPZGAB --LL...VGL.V-ILVGLIA-N---WGY-IKWG-RR--RHR....LETEIE-L.NL-LRERA.EDSGNE- 60
CPZANT --NL...FEYAF-AFSIVL.-I---..P-LYKL-KI--QQQ...... IDNK—N.QR—IEVLS.RRLSID— 56

R Y 20

[I-A-63
NOV 95

HIV1VPU



HIV1VPU

CONSENSUS-A
U455

UG273A
uG275
CM240X

CONSENSUS-B
SF2

BCSG3C
BAL1
BA1A
P896
SF162
3202A12
3202A21
MANC
WEAU160

CONSENSUS-D

ELI
7276
Z6
NDK
TZ012
T2023
TZ053
TZ064
TZ016
TZ112
TZ005
TZ030
TZ017
MAL

CONSENSUS-F
BZ126A
BZ163A

CONSENSUS-O

ANT70
MVP5180

CONSENSUS-U
IBNG

CPZGAB
CPZANT

2GDT?E.L2KL....VEM.GnydIgvdnNL$
D---E-.-SLn.. oem memememeneas

E--E--AA-....-.--N--Foeeen
D---D-.-S--....=- =----DA--
E---D-.-A--....~-.-DF-PW-GD---

equeE IsaL’>°7°vem°GH’7apwdvdDI$

-G.~D---VIN--
—IRK-.~...on. =D Gl
---------- “-G-Drolr

---------- P o S
w2 V= VEMG-=-.=-H---l---

EGdrEe.Lsal....vEM. thAPWd”de$
K |

" VoL
T -F..

S S v

B R S W VA
EGDAEE.LA?L....GEM.GPFIPGDI?NL$

SR § P — D--

S Y. N — V-

N?EE?QEVM?L... 22SHGF?NPM.FE??
-G-E---D-....VL-~-De-- P
-E--Q-r-E-nn IHo--An LS

DGDTEE.LSTL....MEM.GYEYILDNDNL$

NG--E- RLEQLIHNYNHNNH————M FD.L
Al--D-EADTY....YLGSG----V.YREG--

II-A-64
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78
78
81
84
81

79

80

73

59
85
85

81
81

23
88
83



HIV1 VPU CONSENSUS

env cds ->
phos | | phos
CONSENSUS-A  mtPL???elcAIVGLIVALILAIVVWTIVgI. ekaIqur ....... Kidrl?ikRIrERA.EDSgNES 57
CONSENSUS-B -Qs-...Q-?---a-v--a-i--------f-2--r-i-R--......? .
CONSENSUS-D  -Q--...V-l---A-v----j--------f- -Crr-kT--..
CONSENSUS-F  -S??...LAIS?TA-----|------- 51
CONSENSUS-O -H’7’> 2LL-2122SAL?2INV?2-2..F2. .LR?Y-?- ’>’7QDR’>E’>E LER.LR--?-IR.D--DY-- 42
CONSENSUS-U T-T-----V--F-A-----S--Y-.--R-IR--K.......----- D 57
CONSENSUS-CPZ --272...22222L2222222W2-Cl22212222-22YK?72....222222-2.22122222.2222727- 14
CONSENSUS-A  ?GDT?E.L?kL....VEM.GnydIgvdnNL$ 78
CONSENSUS-B e--ge-.-sa-????---?-H?apwdvdD-- 79
CONSENSUS-D  E--rE-.-sa-....---.-HhAPwd?Ddm- 80
CONSENSUS-F  E--AE-.-A?-....G--.-PFIP-DI?--- 73
CONSENSUS-O  N?EE-QEVM?-....??SH-F?NPM.FE?? 59
CONSENSUS-U  D---E-.-ST-....M--.-YEYILDND--- 81
CONSENSUS-CPZ -?EE--27-222?2222222?FANP?.222?DE 23
II-A-65

NOV 95



HIV1VPU

II-A-66
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COMMON NAME

SUBTYPE A:
U455
SF1703
IBNG

7321
92RW020.5
92UG031.7

92UG037.8

92RW009.14
TZ017
D687
K114
L414
P104
Pz61
UG06
Cl211
UG275A
UG273A
VI191A
DJ264A
DJ263A
DJ258A
KENYA
CARGAN
CARSAS
CAR4054
CAR286A
CAR4023
CAR423A
Ci31
Cla73
Cl451
Cl145
C13291
CI3263
Cl201
CI3271
Cl422
CI3301
CAl

SUBTYPE B:
SF2

SF2B13

LAI

HXB2R
NY5CG
NL43

JRCSF

JRFL

Sequences in thé&nv Alignment

LOCUS

HIVU455
HIVSF1703

HIVIBNG
HIVZ321
HIVU08794
HIVL34667

HIVU09127

HIVUO08793
HIVTZ017
HIVD687
HIVK114
HIVL414
HIVP104
HIVPZ61
HIVUGO06
HIVCI211
HIVUG275A
HIVUG273A
HIVVI191A
HIVDJ264A
HIVDJ263A
HIVDJ258A

HIVKENYA
HIVCARGAN
HIVCARSAS

HIVCAR4054
HIVCAR286A
HIVCAR4023
HIVCAR423A
HIVCI31
HIVCI473
HIVCI451
HIVCI145
HIVCI3291
HIVCI3263
HIVCI201
HIVCI3271
HIVCl422
HIVCI3301
HIVCAl

HIVSF2

HIVSF2B13
HIVLAI
HIVHXB2R
HIVNY5CG
HIVNL43

HIVIRCSF

HIVIRFL

ACC# FIRST AUTHOR
M62320 Oram,J.D.
M66533 Evans,L.
L39106 Howard,R.M.
M15896 Srinivasan,A.
u08794 Gao,F.
L34667 Gao,F.
Gao,F.
u09127 Gao,F.
Gao,F.
u08793 Gao,F.
U12409 Siwka,W.
X68407 Dietrich,U.
U43097 Reitz,M.
U43098 Reitz,M.
U43099 Reitz,M.
uU43100 Reitz,M.
M98503 Atkin,A.
X72037 Janssens,W.
L22951 Louwagie,J.J.
L22957 Louwagie,J.J.
L22952 Louwagie,J.J.
L23064 Louwagie,J.J.
L22941 Louwagie,J.J.
L22939 Louwagie,J.Jd.
L22943 Louwagie,J.J.
U43111 Schmitt,D.
U43171 Schmitt,D.
U43109 Kieny,M.P.
U43136 Schmitt,D.
Schmitt,D.
U43139 Schmitt,D.
X72024 Janssens,W.
X72050 Janssens,W.
X72047 Janssens,W.
X72030 Janssens,W.
X72059 Janssens,W.
X72053 Janssens,W.
X72033 Janssens,W.
X72055 Janssens,W.
X72044 Janssens,W.
X72062 Janssens,W.
X80438 Nkengasong,J.N.
K02007 Sanchez-Pescador,R.
LO7422 Cheng-Mayer,C.
K02013 Wain-Hobson,S.
K03455 Starcich,B.
M38431 Theodore,T.
M19921 Buckler,C.E.
M38429 Koyanagi,S.
M74978 O’'Brien,W.A.
II-A-67
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HIV1 ENV

REFERENCE

ARHR 6, 1073 (1990)
PNAS 85, 2815 (1988)
ARHR 10, 1755 (1994)
ARHR 5, 121 (1989)
JVI In Press (1996)
ARHR 10, 1359 (1994)
JVI In Press (1996)
ARHR 10, 1359 (1994)
JVI In Press (1996)
ARHR 10, 1359 (1994)
ARHR 10, 1753 (1994)
AIDS 7, 23 (1993)
Unpublished (1990)
Unpublished (1990)
Unpublished (1990)
Unpublished (1990)
ARHR 9, 351 (1993)
AIDS 8, 21 (1994)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
Unpublished (1994)
Unpublished (1994)
Unpublished (1994)
Unpublished (1994)
Unpublished (1994)
Unpublished (1994)
AIDS 8, 21 (1994)
AIDS 8, 21 (1994)
AIDS 8, 21 (1994)
AIDS 8, 21 (1994)
AIDS 8, 21 (1994)
AIDS 8, 21 (1994)
AIDS 8, 21 (1994)
AIDS 8, 21 (1994)
AIDS 8, 21 (1994)
AIDS 8, 21 (1994)
AIDS 8, 1405 (1994)

Science 227, 484 (1985)
JVI 65, 6930 (1991)
Cell 40, 9 (1985)
Science 227, 538 (1985)
PNAS 83, 5038 (1986)
JVI 59, 284 (1986)
Science 236, 819 (1987)
Nature 348, 69 (1990)



HIV1 ENV

ALAl

JH32

BAL1

YU2

BRVA
91US005.11
91US006.10
BZ167A
MA208

ETR

BA1A

MN

QZ4589

SUBTYPE B:

CAM1
ADA

JFL
SIMI84
BCSG3C
D31
SF162
ovI
SF33
CDC42
HAN
ENVVA
RF
WMJ22
TB132
92BR020.4

92THO014.12
92US711.14
91US712.4
92US714.1
92US715.6
92US716.6
92HT593.1
92HT594.10
92HT596.4
92HT599.24
91HT651.11
RJS

GUN

SC

SBA

SBB

SBC
92BR014.1
92TH026.6
92BR021.6
ACH9

ACP1

HIVALAL
HIVIH32
HIVBAL1
HIVYU2
HIVBRVA
HIVFASH11
HIVHOBR10
HIVBZ167A
HIVMA208
HIVETR
HIVBA1A
HIVMN
HIVQZ4589

HIVCAM1
HIVADA
HIVJIFL
HIVSIMI84
HIVBCSG3C
HIVD31
HIVSF162
HIVOYI
HIVSF33
HIVCDC42
HIVHAN
HIVENVVA
HIVRF
HIVWMJ22
HIVTB132
HIVU08797

HIVU08801
HIVU08448
HIVU08449
HIVU08450
HIVU08451
HIVU08452
HIVU08444
HIVU08445
HIVU08446
HIVU08447
HIVU08441
HIVRJS
HIVGUN
HIVSC
HIVSBA
HIVSBB
HIVSBC
HIVUO8796
HIVU08802
HIVU08799
HIVACH9
HIVACP1

M38430 Buckler-White,A.
M21138 Komiyama,N.

M68893 Gartner,S.

M93258 Li,Y.

M21098 Anand,R.
U27434 Gao,F.
u27443 Gao F.

L22087 Louwagie,J.J.

M79342 Kusumi,K.

D12582 Shimizu,H.

M63929 Hwang,S.S.

M17449 Gurgo,C.
U32396 Blattner,W.

D10112 Mcintosh,A.

M60472 Westervelt,P.

M31451 McNearney,T.

LO7421 Bex,F.

L02317 Ghosh,S.K.

U43096 Dietrich,U.
M38428  Cheng-Mayer,C.

M26727 Wain-Hobson,S.
M38427  York-Higgins,D.
M13137 Desai,S.M.

u43141 Sauermann,U.

L08655 Andeweg,A.C.

M17451 Starcich,B.R.

M12507 Starcich,B.R.

L03697 McCutchan,F.E.
u08797 Gao,F.

Gao,F. JVI In Press (1996)
u08801 Gao,F.
u08448 Gao,F.
u08449 Gao,F.
u08450 Gao,F.
u08451 Gao,F.
u08452 Gao,F.
u08444 Gao,F.
u08445 Gao,F.
u08446 Gao,F.
u08447 Gao,F.
u08441 Gao,F.
M37491 Daniels,R.S.

M59192 Takeuchi,Y.

M17450 Gurgo,C.

M77228 Burger,H.

M77229 Burger,H.

M77230 Burger,H.
U08796 Gao,F.
u08802 Gao,F.
u08799 WHO-GPA

M80661 Ashkenazi,A.

M80660 Ashkenazi,A.
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Unpublished (1988)
ARHR 5, 411 (1989)
Science 233, 215 (1986)

JVI 65, 3973 (1991)

Virol. 168, 79 (1989)

JVI In Press (1996)
JVI In Press (1996)
ARHR 10, 561 (1994)

JVI 66, 875 (1992)
Virol. 189, 534 (1992)

Science 253 (5015), 71 (1991)

Virol. 164, 531 (1988)
Unpublished (1995)

Unpublished (1991)
PNAS 88, 3097 (1991)
PNAS 87, 1917 (1990)
Blood 8484, 3317 (1994)
Virol. 194, 858 (1993)
Unpublished (1992)
JVI 64, 4390 (1990)
AIDS 3, 707 (1989)
JVI 64, 4016 (1990)
PNAS 83, 8380 (1986)
ARHR 6, 813 (1990)
ARHR 8, 1803 (1992)
Cell 45, 637 (1986)
Cell 45, 637 (1986)
ARHR 8, 1887 (1992)
ARHR 10, 1359 (1994)

ARHR 10, 1359 (1994)
JVI In Press (1996)
JVI In Press (1996)
JVI In Press (1996)
JVIIn Press (1996)
JVI In Press (1996)
JVI In Press (1996)
JVI In Press (1996)
JVI In Press (1996)
JVI In Press (1996)
JVIIn Press (1996)
JVI 65, 5574 (1991)
JVI 65, 1710 (1991)
Virol. 164, 531 (1988)
PNAS 88, 11236 (1991)
PNAS 88, 11236 (1991)
PNAS 88, 11236 (1991)
ARHR 10, 1359 (1994)
ARHR 10, 1359 (1994)
Unpublished (1994)
PNAS 88, 7056 (1991)
PNAS 88, 7056 (1991)



JM

WM
CANOA
P896
BWB11A
Cl223
149L1R
VE1

VE2

VES
VE4
VES5
VEG

VE7

VES8
168A
HEI3BL
HEI4BL
HEI20BL
HEI22BL
HEI27BL
HEI28BL
RJSP3
usi

us2

US3

us4

SUBTYPE B:
8020
117305
124612
126807
127290
127481
14995
CM237X
91HT652.11
92UG005
3202A12
3202A21
MANC
WEAU160
SAL1
CB1l171
CB21266
CB3I354
CB4l1465
CB5I560
CB61653
CB71738
CB8I839
CB9I1920

SUBTYPE C:

HIVIM M80662 Ashkenazi,A.
HIVWM M80663 Ashkenazi,A.
HIVCANOA U43103 Ou,C.-Y.
HIVP896 M96155 Collman,R.
HIVBWB11A L17097 Monken,C.E.
HIVCI223 X72040 Janssens,W.
HIV149L1R U16098 Xin,K.
HIVVE1 Ul6764 Quinones-Mateu,M.E.
HIVVE2 U16766 Quinones-Mateu,M.E.
HIVVE3 Ul1l6768 Quinones-Mateu,M.E.
HIVVE4 uU16770 Quinones-Mateu,M.E.
HIVVES uU16772 Quinones-Mateu,M.E.
HIVVEG6 uUi16774 Quinones-Mateu,M.E.
HIVVE7 U16776 Quinones-Mateu,M.E.
HIVVES Ul1l6778 Quinones-Mateu,M.E.
HIV168A U15030 Wrin,T.
HIVHEI3BL X61351 Steuler,H.
HIVHEI4BL X61353 Steuler,H.
HIVHEI20BL X61357 Steuler,H.
HIVHEI22BL X61358 Steuler,H.
HIVHEI27BL X61355 Steuler,H.
HIVHEI28BL X61359 Steuler,H.
HIVRJSP3 u08975 Sabino,E.C.
HIVUS1 L14573 Mascola,J.J.
HIVUS2 L14574 Mascola,J.J.
HIVUS3 L14575 Mascola,J.J.
HIVUS4 L14576 Mascola,J.J.
HIV8020 U23112 Arnold,C.
HIV117305 U23120 Arnold,C.
HIV124612 U23126 Arnold,C.
HIV126807 U23129 Arnold,C.
HIV127290 U23131 Arnold,C.
HIV127481 U23135 Arnold,C.
HIV14995 U23138 Arnold,C.
HIVCM237X L14570 Mascola,J.J.
HIVU08443 u08443 Gao,F.
HIVU08722 u08722 WHO-GPA
HIV3202A12 U34603 Guillon,C.
HIV3202A21 U34604 Guillon,C.
HIVMANC u23487 Zhu,T.
HIVWEAU160 U21135 Ghosh,S.
HIVSAL1 U20670 Sala,M.
HIVCB1I171 U19694 Wang,W.-K.
HIVCB21266 U19696 Wang,W.-K.
HIVCB3I354 U19698 Wang,W.-K.
HIVCB41465 U19700 Wang,W.-K.
HIVCB5I560 U19702 Wang,W.-K.
HIVCB61653 u19704 Wang,W.-K.
HIVCB71738 U19706 Wang,W.-K.
HIVCB8I839 U19708 Wang,W.-K.
HIVCB9I920 U19710 Wang,W.-K.
11-A-69

NOV 95

HIV1 ENV

PNAS 88, 7056 (1991)
PNAS 88, 7056 (1991)
Unpublished (1991)
JVI 66, 7517 (1992)
AIDS 9, 345 (1995)
AIDS 8, 21 (1994)
ARHR 11, 1139 (1995)
ARHR 11, 605 (1995)
ARHR 11, 605 (1995)
ARHR 11, 605 (1995)
ARHR 11, 605 (1995)
ARHR 11, 605 (1995)
ARHR 11, 605 (1995)
ARHR 11, 605 (1995)
ARHR 11, 605 (1995)
JVI 69, 39 (1995)
ARHR 8, 53 (1992)
ARHR 8, 53 (1992)
ARHR 8, 53 (1992)
ARHR 8, 53 (1992)
ARHR 8, 53 (1992)
ARHR 8, 53 (1992)
JVI 68, 6340 (1994)
JID 169, 48 (1993)
JID 169, 48 (1993)
JID 169, 48 (1993)
JID 169, 48 (1993)

Virol. 211, 198 (1995)
Virol. 211, 198 (1995)
Virol. 211, 198 (1995)
Virol. 211, 198 (1995)
Virol. 211, 198 (1995)
Virol. 211, 198 (1995)
Virol. 211, 198 (1995)
JID 169, 48 (1993)
Unpublished (1994)
Unpublished (1994)
ARHR 11, 1537 (1995)
ARHR 11, 1537 (1995)
Nature 3745, 503 (1995)
Unpublished (1995)
ARHR 11, 653 (1995)
Unpublished (1995)
Unpublished (1995)
Unpublished (1995)
Unpublished (1995)
Unpublished (1995)
Unpublished (1995)
Unpublished (1995)
Unpublished (1995)
Unpublished (1995)



HIV1 ENV

93MW959.18
93MW960.3
93MW965.26
92BR025.9

UG268A2
SM145A
D757
D747
D760
D1044
NOF
SH750
DLU
D1024
D744
D766
D808
D868
ZAM18A
ZAM20A
Z8A1
DJ259A
DJ373A
SE364A
UOGOM
BOOYD

SUBTYPE D:
ELI

2276

Z6

NDK
92UG021.16
92UG046.8
92UG024.2

92UG038.1
143425
JYl
43424E
TZ005
TZ012
TZ023
TZ030
TZ053
TZ064
TZ112
uG23
UG269A
UG274A2
SE365A2
CAR4020
Cl132

HIVU08453
HIVU08454
HIVU08455
HIVU09126

HIVUG268A2
HIVSM145A
HIVD757
HIVD747
HIVD760
HIVD1044
HIVNOF
HIVSH750
HIVDLU
HIVD1024
HIVD744
HIVD766
HIVD808
HIVD868
HIVZAM18A
HIVZAM20A
HIVZ8Al
HIVDJ259A
HIVDJ373A
HIVSE364A
HIVUOGOM
HIVBOOYD

HIVELI
HIVZ2Z6
HIVZ6
HIVNDK

HIVUG02116

HIVUO08809
HIVU08726

HIVU08806
HIV143425
HIVJY1
HIV43424E
HIVTZ005
HIVTZ012
HIVTZ023
HIVTZ030
HIVTZ053
HIVTZ064
HIVTZ112
HIVUG23
HIVUG269A

HIVUG274A2
HIVSE365A2
HIVCAR4020

HIVCI132

u08453 Gao,F.
u08454 Gao,F.
u08455 Gao,F.
U09126 Gao,F.
Gao,F.
L22948 Louwagie,J.J.
L22946 Louwagie,J.J.
X65639 Dietrich,U.,
X65638 Dietrich,U.,
X65640 Dietrich,U.
X68406 Dietrich,U.
U06716 Dietrich, U.
u06719 Becker,M.L.
uo6717 Becker,M.L.
u07104 Grez,M.
u07100 Grez,M.
Uu07106 Grez,M.
u07102 Grez,M.
u07108 Grez,M.
L22954 Louwagie,J.J.
L22956 Louwagie,J.J.
u43102 Reitz,M.
L22940 Louwagie,J.J.
L23065 Louwagie,J.J.
L22944 Louwagie,J.J.
u06718 Becker,M.L.
u07237 Becker,M.L.
K03454 Alizon,M.
M22639 Theodore,T.
K03458 Srinivasan,A.
M27323 Spire,B.
U27399 Gao,F.
u08809 WHO-GPA
U43386 WHO-GPA
Gao,F.
U08806 WHO-GPA
U23125 Arnold,C.
J03653 Yourno,J.
U21098 Arnold,C.
U12406 Siwka,W.
u12407 Siwka,W.
u12410 Siwka,W.
ul2411 Siwka,W.
ui12412 Siwka,W.
Uu12413 Siwka,W.
u12415 Siwka,W.
M98504 Atkin,A.
L22949 Louwagie,J.J.
L22950 Louwagie,J.J.
L22945 Louwagie,J.J.
U43138 Schmitt,D.
X72028 Janssens,W.
1I-A-70

NOV 95

JVI In Press (1996)
JVI In Press (1996)
JVI In Press (1996)
ARHR 10, 1359 (1994)
JVI In Press (1996)
JVI 69, 263 (1995)
JV1 69, 263 (1995)
AIDS 7, 23 (1993)
AIDS 7, 23 (1993)
AIDS 7, 23 (1993)
AIDS 7, 23 (1993)
AIDS 7, 23 (1993)
ARHR 11, 1265 (1995)
ARHR 11, 1265 (1995)
JVI 68, 2161 (1994)
JVI 68, 2161 (1994)
JV1 68, 2161 (1994)
JV1 68, 2161 (1994)
JVI 68, 2161 (1994)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
Unpublished (1990)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
ARHR 11, 1265 (1995)
ARHR 11, 1265 (1995)

Cell 46, 63 (1986)
Unpublished (1988)
Gene 52, 71 (1987)

Gene 81, 275 (1989)

JVI In Press (1996)
ARHR 10, 1327 (1994)
ARHR 10, 1327 (1994)
JVI In Press (1996)
ARHR 10, 1327 (1994)
Virol. 211, 198 (1995)
ARHR 4, 165 (1988)
ARHR 11, 427 (1995)
ARHR 10, 1753 (1994)
ARHR 10, 1753 (1994)
ARHR 10, 1753 (1994)
ARHR 10, 1753 (1994)
ARHR 10, 1753 (1994)
ARHR 10, 1753 (1994)
ARHR 10, 1753 (1994)
JAIDS 6, 872 (1993)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
Unpublished (1994)
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93ZR001.3
GP120AA

SUBTYPE E:
93TH966.8
93TH975.15
92THO11.5
92TH006.5
TN235
TN239
TN241
TN242
TN2432
TN244
92TH022.4
11643E
93TH976.17
CM240X
CARELO
CAR4017
CARA4071
CARMBA

SUBTYPE F:
BRA7944
BZ163A
BZ126A
RJIO3
93BR020.17
93BR029.2
CA20

CAl6

CA4

VI354

AR16

AR18

SUBTYPE G:

LBVvV217
RU511B
RU570
92RU131.9
47621
47622
92UG975.10
CAR4067
G3

G9

JP882
JV832

SUBTYPE H:

CA13
VI557

SUBTYPE O:

HIVUGAMK3
HIVGP120AA

HIVU08456
HIVU08457
HIVU08811
HIVU08810
HIVTN235
HIVTN239
HIVTN241
HIVTN242
HIVTN2432
HIVTN244
HIVU09131
HIV11643E
HIVUO08458
HIVCM240X
HIVCARELO
HIVCAR4017
HIVCAR4071
HIVCARMBA

HIVBRA7944
HIVBZ163A
HIVBZ126A
RJIO3
HIVU27401
HIVU27413
HIVCA20
HIVCA16
HIVCA4
HIVVI354
HIVAR16
HIVAR18

HIVLBV217
HIVRU511B
HIVRU570
HIVU30312
HIV47621
HIV47622
HIVU27426
HIVCAR4067
HIVG3
HIVGY
HIVJIP882
HIVJV832

HIVCA13
HIVVI5S57

u27419 Gao,F.
M98408 Bruce,C.

u08456 Gao,F.
u08457 Gao,F.
uo8si1l WHO-GPA
u08810 Gao,F.

L03698 McCutchan,F.E.
L03699 McCutchan,F.E.
L03700 McCutchan,F.E.
LO3701 McCutchan,F.E.
L03703 McCutchan,F.E.
L03704 McCutchan,F.E.
U09131 Gao,F.
U21109 Arnold,C.
u08458 Gao,F.
L14572 Mascola,J.J.
uU43110 Schmitt,D.
U43137 Schmitt,D.
uUu43170 Schmitt,D.
U43173 Schmitt,D.
L19237 Potts,K.E.
L22085 Louwagie,J.J.
L22082 Louwagie,J.J.
u08974 Sabino,E.C.

uU27401 Gao,F.
u27413 Gao,F.

X80448 Janssens,W.
X80443 Janssens,W.
X80451 Janssens,W.
U43172 Louwagie,J.J.
U37032 Campodonico,M.
U37033 Campodonico,M.
U09664 Janssens,W.
U08356 Bobkov,A.
u08368 Bobkov,A.
U30312 Gao,F.
U26301 Arnold,C.
U26302 Arnold,C.
U27426 Gao, F.
U43169 Schmitt,D.
U13208 Abimiku,A.G.
U13209 Abimiku,A.G.
U13211 Abimiku,A.G.
U13213 Abimiku,A.G.
uU09667 Janssens,W.
L11793 Louwagie,J.J.
11-A-71
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HIV1 ENV

ARHR 10, 625 (1994)
ARHR 9, 357 (1992)

JVIIn Press (1996)
JVI In Press (1996)
ARHR 10, 1327 (1994)
ARHR 10, 1359 (1994)
ARHR 8, 1887 (1992)
ARHR 8, 1887 (1992)
ARHR 8, 1887 (1992)
ARHR 8, 1887 (1992)
ARHR 8, 1887 (1992)
ARHR 8, 1887 (1992)
JVI In Press (1996)
ARHR 11, 427 (1995)
JVI In Press (1996)
JID 169, 48 (1993)
Unpublished (1994)
Unpublished (1994)
Unpublished (1994)
Unpublished (1994)

AIDS 7, 1191 (1993)
ARHR 10, 561 (1994)
ARHR 10, 561 (1994)
JVI 68, 6340 (1994)
Unpublished (1995)
JVI In Press (1996)
AIDS 8, 1405 (1994)
AIDS 8, 1405 (1994)
AIDS 8, 1405 (1994)
Unpublished (1994)
ARHR 12:79 (1996)
ARHR 12:79 (1996)

ARHR 10, 877 (1994)
AIDS 8, 1649 (1994)
AIDS 8, 1649 (1994)

JVI In Press (1996)
ARHR 11, 999 (1995)
ARHR 11, 999 (1995)

JVI In Press (1996)

Unpublished (1994)
ARHR 10, 1581 (1994)
ARHR 10, 1581 (1994)
ARHR 10, 1581 (1994)
ARHR 10, 1581 (1994)
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AIDS 7, 769 (1993)



HIV1 ENV

ANT70C
MVP5180
VAU
V1686
CA9

SUBTYPE U:
CAR4081

Z3

GM4

Z1A
HYBRIDS:
AD_K124A2
AD_MAL
AD_UG266A2
AC_ZAM184
GX_VI525A2
BF_RJIOL.5
AE_CAR4039
BF _93BR019.10
FB_AR15
CD_DI2ACD
DA_TZ016
CPZ:
CPZGAB
CPZANT

HIVANT70C
HIVMVP5180
HIVVAU
HIVVI686
HIVCA9

HIVCAR4081
HIVZ3
HIVGM4
HIVZ1A

HIVK124A2
HIVMAL
HIVUG266A2
HIVZAM184
HIVVI525A2
RJIO1.5
HIVCAR4039
93BR019.10
HIVAR15
HIVDI2ACD
HIVTZ016

SIVCPZGAB
SIVCPZANT

L20587
L20571
X80020
X78477
X78476

u43174
K03347
uU43105
u43101

L22942
K03456
L22947
L22955
L22953
u08972
U43112
u27408
u37043
L35452
U12408

X52154
u42720

Vanden Haesevelde,M.
Gurtler,L.G.
Charneau,P.
Janssens,W.
Janssens,W.

Schmitt,D.
Willey,R.W.
Bobkov
Reitz,M.

Louwagie,J.J.
Alizon,M.
Louwagie,J.J.
Louwagie,J.J.
Louwagie,J.J.
Sabino,E.C.
Schmitt,D.
Gao,F.
Campodonico,M.
Ranjabar,S.
Siwka,W.

Huet,T.
Vanden Haesevelde,M.
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JVI 68, 1586 (1994)
JVI 68, 1581 (1994)
Virol. 205, 247 (1994)

Unpublished (1994)

Unpublished (1994)

Unpublished (1994)
PNAS 83, 5038 (1986)
ARHR 12, 169 (1995)
Unpublished (1990)

JVI 69, 263 (1995)

Cell 46, 63 (1986)

JVI 69, 263 (1995)
JVI 69, 263 (1995)
JVI 69, 263 (1995)
Virol. 68, 6340 (1994)
Unpublished (1994)
JVI In Press (1996)
ARHR 12:79 (1996)
Unpublished (1994)
ARHR 10, 1753 (1994)

Nature 345, 356 (1990)
Virol. In Press (1996)



The sequences K124A2, MAL, UG266A2, ZAM184, VI525A2, RJI01.5, CAR4039, 93BR019.10, AR15, DI2ACD,

and TZ016 have been identified as likely hybrids in ENV. They are presented with respect to a
duplicate of the subtype A consensus.

CONSENSUS-A
U455
SF1703
IBNG

7321
92RW020.5
92UG031.7
92UG037.8
92RW009.14
TZ017
UG275A
UG273A
VI191A
DJ264A
DJ263A
DJ258A
KENYA
CARGAN
CARSAS
CAR4054
CAR286A
CAR4023
CAR423A

CONSENSUS-B
SF2
SF2B13
LAI
HXB2R
NY5CG
NL43
JRCSF
JRFL
ALAL
JH32
BAL1
YU2
BRVA
91US005.11
91US006.10
BZ167A
MA208
ETR
BA1A
MN
Q4589
CAM1
ADA
JFL
SIMI84
BCSG3C
D31
SF162
oVl
SF33
CDC42
HAN

.pe TP -GWGI..

<- vpU cds
signal peptide / gp120
*
Mrvmgig?nyq?l.wr??....2?W. gtmllg’”nc na??e.?IWVtVyYGVPVWkdaeTTLfcAS 49
------- R--PC-.onv....o.oms el ..Q.Q V.

-K-K---G-W-NW.-K....
X-R---TSW-N-.--
X-RR--R-W-H-.L-
X----ER--PCW.-T...

X---TLM---N- -
—-REMKR---Q-.-

-KA=-T-M-C-NW.--.

w-K=--R-W-H-.L-
- K-M-W-H-.K.....

------- R--PLF.-K

----- M-R--PL-.-K

------- K--PL-.--...

o=-T-R-C-H-.L-........-.

------- K---H-.L-... —F-LI--S.CV.AD.Q-

= PO S, By * S — [ a— 55
—-KET-R-WHN-.K........ - RL--F-MLM--.-- K-.N RE-N 55
-K-T-R-W-N- -.......-.-L--F-MLM=- == TN.N---rneooememes = — 55
—-KE...K=-H-.~-WG....WK-.-S-L--ILM--.--DKD..K- 57
«KE...K--H-.--WG....WK-.-S-L--ILM--.--.SD..K--------- 56

* *

’>’>mrvkglrknthl?wr’”’?’?’?’)’?’?w GtmIIGmImlc sa??e.?IWvTvYyGVPVWkeatTTLFCAS 53

WR--|

. teEmrmeeee -WGTMLL.R-.-M

R c— ~KWGTM..WR-.
- B WGTMLLGI- -nemmsmeee ADN
S S ~WGIML..R-. ~A-Q 61
B VS M— O = —— 55

I-A-73
NOV 95

HIV1 ENV



HIV1 ENV

CONSENSUS-B
ENVVA

RF

WMJ22
TB132
92BR020.4
92THO014.12
92US711.14
91US712.4
92US714.1
92US715.6
92US716.6
92HT593.1
92HT594.10
92HT596.4
92HT599.24
91HT651.11
RJS

GUN

SC
92BR014.1
92TH026.6
92BR021.6
ACH9
ACP1

JM

WM

P896

VE1

VE2

VE3

VE4

VES5

VEG6

VE7

VES8

68A

us1

uSs2

US3

us4

8020

17305
24612
26807
27290
27481

4995
CM237X
91HT652.11
3202A12
3202A21
MANC
WEAU160
SAL1

TG WK -l
S H-T-----C--W.-K........ -.-M-
.. #A-EM--HC

<- vpU cds
signal peptide / gp120

’7’7mrvkg|rknth|9wr’??’?????'?w GtmllIGmimic.sa??e.?IWvTvYyGVPVWkeatTTLFCAS 53
A--T .

27

weeEe-C-R-.K_..
--AMEM--HC---.-

XA-EM--HC---.-........G.~-L
)
-K--ET
KeeEmmeeN- -
- ME-K-—-YW -E

I-A-74
NOV 95



CONSENSUS-C
93MW959.18
93MW960.3
93MW965.26
92BR025.9
UG268A2
SM145A
D1024
ZAM18A
ZAM20A
DJ259A
DJ373A
SE364A

CONSENSUS-D
ELI

7276

Z6

NDK
92UG021.16
92UG046.8
92UG024.2
92UG038.1
43425

Jyl
43424E
TZ005
TZ012
T2023
TZ030
TZ053
TZ064
TZ112
UG269A
UG274A2
SE365A2
CAR4020
93ZR001.3
GP120AA

CONSENSUS-E
93TH966.8
93TH975.15
92THO011.5
92TH006.5
TN235
TN239
TN241
TN242
TN243
TN244
92TH022.4
93TH976.17
CM240X
CARELO
CAR4017
CAR4071
CARMBA

<- vpU cds
signal peptide / gp120
*
MrVrgl”erqu Wi........ w.GILGFwmImic. nv’?'?g nLWVTVYYGVPVWkeAkttLFCAS 53
-------------------- R e aeC TS EIL VLV IR e D R 54

* *
Mrvr?ierNyghl.Wr?2?22?2?22?2?2?W. gtmLLGmLMlc sv.a???IWVTVYYGVPVWKEatTTLFCAS 52
--A-G----C-NW.-K....... | .N 55
----G----C-N-.-K......

~-A-E--—-CPN-.K....
~A-EK---C-N-.-K...

20
19
27
YO c—c
30
* *
MrVKetqmnwpank’” 2?2W.GHILGIviic?sA.Sd.NLWVTVYYgVPYWIdAdTTLICAS 55
. 54
54
Xtt--.-N. 55
------------- PSS c S—— 54
~N 54
—-N 55
O —— 16
—-N 55
- 55
O 7 —N— 16
N-.—- K 54
K 54
G- 55
Geo-m-H-. R--E. YN — 55
----- ~KYQH-. -RWG AV Z R T HSRTIE Y S . " S— 56
S SRR [ —_— 55
oG Te Wi N--N. K=-x---C--- 55

I-A-75
NOV 95

HIV1 ENV



HIV1 ENV

CONSENSUS-F
BRA7944
BZ163A
BZ126A
93BR020.17
93BR029.2

CONSENSUS-G
LBV217
RU511B

RU570
92RU131.9
47621

47622
92UG975.10
CAR4067

CONSENSUS-O
ANT70
MVP5180

VAU

CONSENSUS-U
CARA4081
Z3

CONSENSUS-A
AD_K124A2
DA_MAL
AD_UG266A2
CA_ZAM184
GX_VI525A2
EA_CAR4039
FB_93BR019.10
CD_DI2ACD
DA_TZ016

CONSENSUS-CPZ

CPZGAB
CPZANT

<- vpU cds
signal peptide / gp120
* *
53
* *
M2vkGIgrNWQHIL.WK........ W.GtLILGLViiC.sA.sn.nLWVTVYYGVPVWEDaDttLFCAS 54
-RA---L------ YT -l .N-.-G. A 55
————————————— 13
------------- 13
X----RT----F.-R........ - e Y S B 54
--------------------- 21
--------------------- 21
x-R---M e - M-.--.-- A | 54
-R ST - ~-T-.S R-AP----- 55
* *
MtvtMKaM?KrNr.Kl........ w?lylamALiiPC.LS.???QLYATVYsGVPVWEdA?PVLFCAS 51
-l E---Ko—-........ -T--memmm- T--.--.LR.------- A-m-meee- - 56
57
56
* *
M?V?E?QRN???22.W?........ W.??2?2ILG???IC.2A.2?2?2??WVTVYYGVPVWKDAETTLFCAS 36
-K-M-T---CPRS.-R........ -.GIL---LVI--.N-.SDNNL-- 56
-R-K-I---YQHL.-K........ -.SLI---MIM-- K- |E . KS--------=mnmmmmmmeee 55
* *
Mrvmgig?nyq?l.wr??....2?W.gtmilg??ilc.na??e.?IWVtVyYGVPVWkdaeTTLfcAS 49
-------R-C-L-.LG........ G.-l----Ml--- == A .N----=--memo- I 54
55
-L---LV--S.S-.SN.N----
---R-T-K-WPN-.-K. -.--L---LVM--.S-.SD.N------------R--K-N----- 55
x-R-M-R-W-H-.GK........-.-LLF--ILM--.-- TD.N------------- E-T------- 54
-----T-R-C-QW.-I... -ILGFWMLM--.-V.MG.NS------------ E-T------- 55
---R--KR---H-.--........ --=-L--ILM--.SV. TG .K------mm--o-- E-T------- 55
*
M?72222?22222?2.2?22272....22?22?2?2L22?2?22?2 ?2T.?E.???VTV?YGVPVW??A?P?LFCA? 19
-KVMEKKKRDWNS.LSIIT......IITII-..LTPC.L-.S-..LW---Y------ HD-D-V----S 55
-R.KPIH....... II........ W.GLAL-IQFIEK.G-.N-.D.Y---F------ RN-T-T----T 47

II-A-76
NOV 95



CONSENSUS-A
U455
SF1703
IBNG

7321
92RW020.5
92UG031.7
92UG037.8
92RW009.14
TZ017
D687
UG275A
UG273A
VI191A
DJ264A
DJ263A
DJ258A
KENYA
CARGAN
CARSAS
CAR4054
CAR286A
CAR4023
CAR423A

CONSENSUS-B
SF2
SF2B13
LAI
HXB2R
NY5CG
NL43
JRCSF
JRFL
ALAL
JH32
BAL1
YU2
BRVA
91US005.11
91US006.10
BZ167A
MA208
ETR
BA1A
MN
QZz4589
CAM1
ADA
JFL
SIMI84
BCSG3C
D31
SF162
ovl
SF33
CDC42
HAN

* AYAYAN *
dAkAyth”HNVW”aTHaCVPTDPanEl”Ie NVTE”FnmwanMVetheDuSLWD gSLkPCvKLt
—————— A-V--me oo D-V -—--E D 121
----- ER-V---- -----o---D----Y - -G Tommmeme 122
V---- H--.----K . 121
K----. LS-G.----K-D Ve--ee 122
V----E H--.----D---- R T 121
————— (L Y I - V [ G T-mmmeme 122
V---- YM-.----E Q-- 121
P 121
122
Xommm mmmmmemen 15
122
122
121
121
121
120
122
122
122
122
121
. . 124
----- S--K----.---S - I\ S--D E 123
* FAYAYAY *
dakaythvHNvW athAchTdPnPqewI’J?nVTEnFnkaNaneQMhEdnsLWd gsIKPCVKkIt
-R G. Q 122
-R G. Q 122
V. D 123
V. D 123
Q. 122
V. D . 123
E.----D Q--V-N--- --mmmmeme 122
E.----H Q 122
I--E. 122
E.----K 122
-R E-K. 122
K-E. 122
|---- L-MG. D . 123
E-K. N.EA 125
E.----S D . 127
--T IE-V. Q 128
------ K-A---- LP-E.S E 130
A---- V. N------ 128
E-E. 122
-Q E-V 122
K---- S G. 122
E. 122
E. 122
K-E. D 122
——————————————————————— S---I--E. K 122
----- | |--E.----D Q 122
K--mmmm D E.----D 122
I--E. 122
--R--A--- e e G.------ D Q 122
. G. D------ Vommm mmmmeeee 122
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HXB2R
NY5CG
NL43
JRCSF
JRFL
ALAL
JH32
BAL1
YU2
BRVA
91US005.11
91US006.10
BZ167A
MA208
ETR
BA1A
MN
Qz4589
CAM1
ADA
JFL
SIMI84
BCSG3C
D31
SF162
ovl
SF33
CDC42
HAN

*NAAN * * * AVAYAY * AAA *

YrLInCntSalthCPKvsFEPIPIhYCaPAngILkC’>dk7FnGtGpckNvStVQCthg?|kPwsTQL
K-PE---K=--Rorrnnrmn memmmeme 257
N-AE ~Relem 265

257
263
260
255
259
256
257
266
264
257
273
276
269

EZAVAVAN * * * FAYAYAY * AAN *

yrI|scntSV|tQackasFep|p|hyCapagfallkCndkanGtgpctnvSthCthg Irpvvstql 238
------ R N-T---K

~
~
N
g
a1

K--N S . 257
(ST S Ny R K 264
SR SO S — V=7 o S— i S— 260
N T-T---L . 270
-M--H--R K---K . 261

11-A-89
NOV 95
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HIV1 ENV

CONSENSUS-B
ENVVA

RF

WMJ22
TB132
92BR020.4
92THO014.12
92US711.14
91US712.4
92US714.1
92US715.6
92US716.6
92HT593.1
92HT594.10
92HT596.4
92HT599.24
91HT651.11
RJS

GUN

SC

SBA

SBB

SBC
92BR014.1
92THO026.6
92BR021.6
ACH9
ACP1

JM

WM

P896
BWB11A
49L1R

VE1

VE2

VE3

VE4

VE5

VE6

VE7

VES8

68A

RJSP3

us1

us2

US3

us4

8020

17305
24612
26807
27290
27481

4995
CM237X
91HT652.11
3202A12
3202A21
MANC
WEAU160
SAL1

CB1

CB2

CB3

CB4

CB5

CB6

CB7

CB8

CB9

*NAAN * * * AVAYAY * AAA *
yrliscntsvitQacPkvsFepipihyCapagfailkCndkkFnGtgpctnvStvQCthg.Irpvvstgl 238
F---H | M----N-T-S-K-------------- (mmmemeee 265

-T--H--S T K 272
---N 256
I R----S-N---K-meeeemnn - [ G— 245
el B Temmmmenem To--Yemmmmn G--mmemm e K-mmnmm 257
----N T Q--N 250
--MVK R F-T N-T---K . 255
Kemmmmmmmm e S-- 259
K K . 267
L F K Ko 261
| S 253
N T =] N — [ (C— [ — 281
-l T N-T 259
B — T N-T 260
wlem--T-VK S---K 259
N R-P--K 255
-T--N V----K--N 260
-T--# T-----L K 225
-T--N H###----N--N H- 257
X
X
X
-M--H--m e T----V-----N-M 261
-—--N T | 251
-M--N T T N-T-K-T-K-----===mm = 263
K K 218
-K--N K K 211
-I-T I 239
F 227
Q V-----M----N-T---S 261
R 131
P-v G M K-N ~Kemeeee- 155
[---o- Y 222
F REN----K---KD--------- - K-mmmmmm 229
F---H----1 K-- 205
-A T S ----A---- 243
LH#D- # T----S -K 231
----N--S-T F-T E-----S---K----emem- - K--mmm- 234
-=-R----- L--=-Yemeeme V SET-K 236
M S N-T---K--mmmmmmmemeae oo P 232
N-T---K 258
-M--N T F-K 158
V. G----K Q-K 262
T K--T . 260
-T--N T E A--.-K------- 257
----N K K 277
--R T T K 248
| L~mmmmm E-S-K----mmmmmmem oo 237
————————————————— I--D-V--Q--T--------------H----WR---A------ -K------- 232
D I K K 248
L D--L N ~Keeeeee- 236
|--D-V: -K 231
T-D N-T---K 233
B N\ B P-G-LG----- N 218
----N Q-K K . 253
F---H--S---m-m e T-----N-T-D-K-L------------ - 268
F-T---—--L K . 262
) T T VI i S —— 263
-T--N-KS-T K--- . 263
| G R--NQT e 262
T E 142
---N T T S---| 135
L E-K-1 141
T K-K-E 143
L---K 137
I F R---K . 136
----N T ~--T-VNST 160
K K-l . 142
| K 136
11I-A-90

NOV 95

N~~~



CONSENSUS-C
93MW959.18
93MW960.3
93MW965.26
92BR025.9
UG268A2
SM145A
D757

D747

D760

D1044

NOF

SH750

DLU

D1024

D744

D766

D808

D868
ZAM18A
ZAM20A
DJ259A
DJ373A
SE364A
UOGOM
BOOYD

CONSENSUS-D
ELI

2276

Z6

NDK
92UG021.16
92UG046.8
92UG024.2
92UG038.1
43425

Jyl
43424E
TZ005
TZ012
T2023
TZ030
TZ053
TZ064
TZ112
UG269A
UG274A2
SE365A2
CAR4020
93ZR001.3
GP120AA

CONSENSUS-E
93TH966.8
93TH975.15
92THO011.5
92TH006.5
TN235
TN239
TN241
TN242
TN243
TN244
92THO022.4
1643E
93TH976.17
CM240X
CARELO
CAR4017
CAR4071
CARMBA

*NANAN * *

* AAA
* AAN AAN *

YrLInCnTSaiTQACPKvsfdPIPIHY CapAGyailKCnnktFnGtGPChnvsTvgcTHG. IkPVVStQL

------ S--TV T

259

T

249

D
v T T-I--K

258

256
264

m
T
oY

260
145

190

-S 198

==

138

133

146

141
251

145

-

Py
o
z

(@]
m

-I--D R

140

*ANN * *

* AYAYAY * AAN *

YRLIinCntSaitQaCPKVtFEPIPIHYyCAPAGfAILKcndkkFNGtGpcknVStVQCTHG.IrPVVSTQL
S R T 260

~

nom

(4
S

M

260
261
254

>
_|
[

251

262

260

. 223
-K 223

271

K 241

251

252

256
251
254

263

252

264

264

-K 267
. 291
257
243

R ZAVAYAN * *

* AYAYAY * AAN *

yrLINCNtSVIKqaCpKiSFDPIPIHYCtPAgyAIIKCNAKNFnGTGpcknVSSVQCTHG.IKPVVSTQL
T . 260

T

255

R----V

238

A

256
264

261

222

260

<

266

228

260
155

262

262

269

266

=

267
255

1-A-91
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235

234

254



HIV1 ENV

*AAN * * * AYAYAY * NAAN *
CONSENSUS-F  YRLI?CntSTITQACPKVSWdPIPIHYCAPaGYAILKCNAKKFNGTGPCKNVSTVQCTHG.IKPVVSTQL 245
BRA7944 N R--E . 230
BZ163A N G T — 256
BZ126A «--H-D . 259
RJIO3 —-H T . 138
93BR020.17  ---H-DA Vi [N S 260
93BR029.2 S\ G . 261
EZAVAVAN * * * PAYAYAY EVAVAVAN *
CONSENSUS-G  YrLiInCNVSTIKQACPKVNfdPIPIHYCAPAGFAILKCIDKNFNGtGPCKNVSTVQCThG.IKPWSTQI 251
LBV217 e A T T--K . 269
RU511B S . 222
RU570 T Q-. 221
92RU131.9 T . 259
47621 V-M---T K-AE el 224
47622 RV Q-L K-AE - 224
92UG975.10 S-E [ N SN V2 J— F 262
CAR4067 T-E Y R . 259
G3 8
GO 8
JP8B2 8
V832 8
R ZAVAVAN * * *N\ N PAYAYAY * NAAN *
CONSENSUS-O  Y?LtNCNSTt?QACPKVSFEPIPIHYCAPaGyAIFKCN?T?FNGTGIC?NitVVTCTHG.IkPTVSTQL 228
ANT70 T T S-Ener-T-Remememens SN 255
MVP5180 Memmemeel-K T D-D---me-H--Semmemen, 259
VAU -R-l------R CormrneE-GommennK-V. . 260
R ZAVAVAN * * * VAYAYAY R VAVAVAN *
CONSENSUS-U  YrLINCNTS?IkQACPKVSFePIPIHYCAPAGFAILKCNDKKFNGtGPCKNVSTVQCTHG.IKPVVSTQL 205
CAR4081 A Ke--em-K . 260
z3 T-T -R 256
GM4 NRVASRY Q Q . 110
R ZAVAVAN * * * PAYAYAY * NAAN *
CONSENSUS-A  YrLInCntSaitqACPKVSFEPIPINY CaPAGfAILKC?dk?FnGtGpckNVStVQCthG2ikPwsTQL 227
AD_K124A2 K--E . 264
DA_MAL v T-D
AD_UG266A2
CA_ZAM184
GX_VI525A2
BF_RJIOL.5
EA_CAR4039
FB_93BR019.10
CD_DI2ACD . 257
DA_TZ016 —e-H R — 250
EZAVAVAN * * * * ANAN *
CONSENSUS-CPZ Y?2?22CNTT2ITQ?C?K??FEPIPIHYCAPAG?AIL?C?D?DF?G?G?C?NVS?VHCTHG.I?P?2V2T2L 120
CPZGAB -RIIN----A---A-P-TS-wmemermeme-FneK-N-K--S-K-K-Te--Toreme -K-V-T-Q- 257
CPZANT “YLWH----T---S-E-ST-rememememeeY-o-R-E-E--T-V-M-K---V-eme- -S-M-A-W- 259

11-A-92
NOV 95



<- V3 neutralization loop

AYAYAY FAYAYAY N*N FAYAYA

CONSENSUS-A LLnGSLAe””ev’hrSemtnNaktquI”’?pV’?InCtRP nnntr. ks”””vrr?’)’?ngq’?’?afya.

U455 ~IR----- VN--K---S-- Y.---.-N...I-RYSI-S--..---V.
SF1703 " RK
IBNG -V
7321
92RW020.5
92UG031.7
92UG037.8
92RW009.14
TZ017
D687 -
K114 e
L414 R-—-.
P104 s 48
Pz61 JHL.. - T-C-. 48
ucGoe 0 - K.--K------ IH-..~—R.S-T. 70
Ci211 G.--R------- D---N-----AKN-T-D- I--.S---—.--...-N-...----..----. 50
UG275A G.K-K N-L-$-TT--T------ Rt L .S 314
UG273A - T.--K-K----SD----L----TT--K------ G T 321
VI191A . ~G...IH-...-—-R..—--. 318
DJ264A .
DJ263A . . - 317
DJ258A . . . T---. 314
KENYA ~~M-----m-eee-N----FAE--K---o- oo M- - e 315
CARGAN E.--l VK--N-T-I--.SRT--. —R WH-...-S--. - 324
CARSAS . NQS-E------ ~RR..MH-..~R..~I-. 322
CAR4054 . -G...IH-...---PGQ-I--. 317
CAR286A G.G-l G . -MHI---R .S -, 334
CAR4023 E.G-M S S V B
CAR423A G.--K . IPT
CI31 G -
Cl473 E
Cl451 E
Cl145 E.
CI3291 G.
G
E
G

o

CI3263
Cl201
CI3271
Cl422
CI3301
CAl

@]
!'|'|.G)U

AYAYAY AYAYAY PAYAYAY NRN AYAYAY

SF2
SF2B13 319
LAI . Q ) QR. 324
HXB2R . R F?QR-nmnV- 319
NY5CG . T S— .y 312
NL43 . JE—— .
JRCSF . ST .
JRFL . )
ALAL J— oH-. 315
JH32 ) K-P-V-reror. SKT—- RR... )

BAL1 . .
YU2

BRVA
91US005.11
91US006.10
BZ167A
MA208
ETR

BA1A

MN
Qz4589
CAM1

ADA

JFL

SIMI84
BCSG3C ~-A--S
D31 D
SF162
ovl
SF33 . . TSK..
CDC42 . ~-He--R..VTL...o=. VW--.

HAN e (LGRS ; AN, S E— R Y y A 319

317

KK R TTo- VY. 320
~Y-S.R..-R-..-AR-.~—. 317

[1-A-93
NOV 95

CONSENSUS-B IINGSlaee.evvirsenftdnaktiivginesveinCtRp?nnntr.ks??.ihi???gpgr..afyt. 296
.- D---N A . Y . 320

280

HIV1 ENV



HIV1 ENV

<- V3 neutralization loop
FAYAYAY FAYAYAY FAYAYAY N*XN AYAYAY

CONSENSUS-B IINGSlaee. eW|rsenftdnaktuvqlnesvelnCtRp’7nnntr ks??. |h|’7’?7gpgr .afyt. 296
ENVVA .D-----D Vomnnee Rt CIVE S NCE e VA
RF . V 330
WMJ22 -l H 313
TB132 X K- 303
92BR020.4 .DI L-N K o . 315
92TH014.12  -—------- S S---o-- RV---mmmmmmmeeeee L. . 308
92US711.14
91US712.4
92US714.1
92US715.6
92US716.6
92HT593.1
92HT594.10
92HT596.4
92HT599.24
91HT651.11
RJS
GUN
SC
SBA
SBB
SBC
92BR014.1
92TH026.6
92BR021.6
ACH9
ACP1
JM
WM
CANOA
P896
BWB11A
Cl223
49L1R
VE1
VE2
VE3
VE4
VE5
VE6
VE7
VE8
68A
RJISP3
us1
us2
us3
us4
8020
17305
24612
26807
27290
27481
4995
CM237X
91HT652.11
92UG005
3202A12
3202A21 . . . . 320
MANC ~--L--D H S--S- e RHV. 321
WEAU160 .DI N —————— V- ----K...-TL...—--. VL, 321
SAL1 .
CB1
CB2
CB3
CB4
CB5
CB6
CB7
CB8
CB9

42

11-A-94
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CONSENSUS-C

93MW959.18
93MW960.3
93MW965.26
92BR025.9
UG268A2
SM145A
D757

D747

D760
D1044

NOF

SH750

DLU

D1024
D744

D766

D808

D868
ZAM18A
ZAM20A
Z8A1
DJ259A
DJ373A
SE364A
UOGOM
BOOYD

CONSENSUS-D

ELI

2276

Z6

NDK
92UG021.16
92UG046.8
92UG024.2
92UG038.1
43425

Jyl
43424E
TZ005
TZ012
T2023
TZ030
TZ053
TZ064
TZ112
uG23
UG269A
UG274A2
SE365A2
CAR4020
Cl132
93ZR001.3
GP120AA

CONSENSUS-E
93TH966.8
93TH975.15
92THO11.5
92TH006.5
TN235
TN239
TN241
TN242
TN243
TN244
92TH022.4
1643E
93TH976.17
CM240X
CARELO
CAR4017
CAR4071
CARMBA

<- V3 neutralization loop
FAYAYAY FAYAYAY FAYAYAY * FAYAYAY
LLnGSIaE’P e|||RSeNItanktI|vhln7sve|vctRp NNNTR.ks...iRi...GPGQ..tfya.
i Ve, 317

307
316
. 314
-E. 322
. 317
G. 203
G. 248
G. 256
G. 196
G. 191
E. 204
E. 199
G. 309
G. 203
R. 194
R. 210
--D-----E. 207
E. 315
------ S-E.G 330
48
-------- 308
. 314
G. 317
-------- . 195
G. 198
AYAYAY AYAYAY AYAYAY NRN

IINGSLAEE. E|I|RsenltnNaK’>Iqulnesv7InCtRP’>y’>ntrqr 2tpi.. g’)gq .alyt?

--------- Vermememeee-Ne-AH oK T-Acn -Qeem e oo Ln, S,
. [ Accecen -R-l-. =S
. : Aceecee Ko oS e
--------- SN V) PR |V A o 2
--------------- K--sesnsle-HemenePecenen -DKVS. Y-
T P---S--.-E-K-.R-
--------- RS S VAN VI i .
ST T— ST T-S-A—-FYAIERQ.K--..-Q--.V---. 282
I-D-V-N P-T-V--.-N----S_.-H-...
--------- cemmemememes\/-TeeeHemeneEme--DNKI-- -S...
I-D-V-N L-T-A—.SN-—-S..-H- .
- YN - S S
R, B} T-K-S--.-Y-Q-.R-...-H-...
--------- S NSNS S R - M) < Sy
[ Temeem Kol - -H-.. -
Aceee| T---S—-YIK-I-.R-...-H
N T -RSST.R-...
[ Teeee FTR=-.-...-5 ...
pO— TeemeneT-Toemenn BV H- 44
[ S oy
[ T-D-A--.-E-l-.—-

--------- RSN, S C I - S —
D---T--e-K---N-S---. NNYK-.-G...

T S--

PAYAYAY FAYAYAY FAYAYAY NRN AYAYAY

LLNGSLAEe. eI|IrSEnLtnNAktIIVhLNKsVeInCTRP snntr.tS...
318
313

296

314

322

O

[1-A-95
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...GPGq..vFyr.

291

288

312
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HIV1 ENV

<- V3 neutralization loop

FAYAYAY FAYAYAY FAYAYAY N*XN AYAYAY
CONSENSUS-F LLNGSLAEe. dlllrsqNIstaKtIIVhINequInCTRP nnntR.ks...1?i...GpGr..afya. 302
BRA7944 . Q.- T 288
BZ163A . .
BZ126A
RJI0O3
93BR020.17
93BR029.2
CA20
CA16
CA4
V1354
AR16
AR18

AYAYY FAYAYAY FAYAYAY * AYAYAY

CONSENSUS-G LLNGSLAEe. el’7|RSen’7TdnaKvIIVQInk5|eI’>CtRP NNNTR.KS...I?f...gPGQ..AfYa. 305
LBV217 ~-M-=---F-N---N----F----D-V---- . -=--- - _.-HI. . 327

RU511B
RU570
92RU131.9
47621
47622
92UG975.10
CAR4067
G3

G9

JP882
Jv832

280
279
317
282
282
320

AYAYAY NRN FAYAYA

CONSENSUS-H 2.2V2IRS?NITDNTKNIIVQLK?PV?2INCTRP.NNNTR.?S?2.121...G?GQ..?F?A. 39
CA13 . E N--V. R-MR.-G-...-R--..T-H-, 52
VI557 & R SS— LS R S - = Sy 50

PAYAYAY * FAYAYAY

CONSENSUS-O  ILNGTLSkg.klriMgknI?dsgkNIivTLN??i?mtCeRp.gn?tv.Qe...i?i...GP.m..aWyS. 279
ANT70 e ~~-M-A-D-LEG--------- STLN---.QI.Dl.=...MR-...-.-.-—-. 311

MVP5180 RE. TE-A TP-N---I-E.-IAE-.-D..-YT..--.R-R-. 316

VAU e N-T----S—-E--LI---TN-TIA--.-Q-1.-K..-MA.... 317

V1686 [yp— [ J— SS-S---Ke-.-H--. A 49

CA9 SR, BN, . N— Y TVDleerimeoHer e R L 49

AYAYAY AYAYAY AYAYAY NRN FAYAYA

CONSENSUS-U LLNGSIaEE. EV|IRS7NIthaKtIIVanethInCtRP’)nnntr’?ks .2rl...GPGq..vfYA. 261
CAR4081 —-emee- RN S T (VAS— - 318

z3 e [ N S — GSDKKIRQ-...I-...~K .- 316

GM4 |---.--V---K P-K-V-- A----.-G.. IH-.. 168

Z1A Xem=-K-S-T-N-mme-V TPremmee A VA 48

AYAYAY FAYAYAY N*N AYAYAY

CONSENSUS-A LLNnGSLAe???v?irSenitnNaktiivgl??pv?inctrp.nnntr. ks’7’>’>vr|’>’>’7gpgq7’>afya 279
AD_K124A2 - G.E-K---Q-L----------- VK--R---mm mme |- oo 322

DA_MAL - E.EIM-----L-D-T-N-----NET-T------ G-~.RG...IHF...-=-..-L-T. 322
AD_UG266A2 .-LF.. 316
CA_ZAM184 ---G.E-M------- D---N----FTE--Q-S----.S----.R-...I-F...----..---.. 307
GX_VI525A2 K.Ell-----F-----V-----NET-E------ ..JKF...-T-R..VL--. 330
BF_RJIO1.5 E.Ell---Q--SD---I---H-NES-E-- e IN-L- R 216
EA_CAR4039 K.E-V VT--Q------ Sl Tree 317
FB_93BR019.10 -------- E.Sll---Q--SD------- H-NES-Q------.----- .- AH- e T 315
FB_AR15 E.DIV---Q--SD------- H- NES-Q-T---- - R-L-Fl e 50
CD_DI2ACD ~ ------- E.Ell-----L-----]-----NES-T------ YK-I-.RG...TH-...-L-R..-Y-T. 315
DA _TZ016 ~ - K.K-M----eee- VoN----FTE--K---S-- mmmmm oo oo e, 308

* AYAYAY
CONSENSUS-CPZ L?NG?????2?22?2??2??2?K??2?2?2?2V??22??7?E???2??C?RP.GN?T?.2?...?QI...GPGM..TFYN. 142
CPZGAB -I--SLAEG.NITVRVEN-SKNTD-WIVQLV-AVSLN-H--.--N-R.GE.. VA 315
CPZANT -L--TYQTNTSVVMN.GR-NESVL-RFGKEF-NLTIT-I--.--R-V.RN...L--...-==-. .-, 317
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HIV1 ENV

V3 neutralization loop -> CD4
*ANAN FAYAVA FAYAYAN ANRAYAY |
CONSENSUS-A  tgdi.....iG.dirgAhCnvsr?eWn?tlq?V....a?qLr?..2f???Nkt....2?iiF?n.ssGGD 321
U455 —Keimm e RD--R-I-Q-....-E--KK..K-..N---......---AS .----- 366
SF1703 ----AD--K---G-....-N--KS..Y-..S---... 372
IBNG --KT---K--HQ-....VT--KT..Y-..K-T- - 363
Z321 ---T---D--SK-....-A---K..H-..V-TS....TD---A-.----- 369
92RW020.5 -G ---H---AK--D--RG-....-KK--E..H-..K---......--EK .----- 354
92UGO031.7 --T-K-S---K--TQ-.. VKE--K_YW...oon...o oo Temeeee 364
92UG037.8 ----GSQ--RA-HQ-...VG---E..YW.. K P S— 366
92RW009.14 --V. Y-T-NGTK--R--K-... -EK-SH..Y~..E-I-.... T---K- - 367
TZ017 e AG--K---E-...-K~ST..H-..E-.... 359
D687 R-R (G A———R———Q— ~EH--K..Y-..K-N-... 249
K114 A KKD--D--YQ-....-T--GE..Q-.GA-I-........-AE. 115
L414 e --.---K-Y-----KA--D--LQ-....-K--QK..Y-..E--- ...... 105
P104 -NA- ----GTK--E--HK-....-V---K..H-.GE--- 98
PZ61 -E-.... ---GT---EA--K-....VG---K..H-.GE--- 98

Y--GSQ--K---Q-... VTK-E..YW...

~AA-N--E-....-N--KI..H-..E-—-......
—|--A-—-E-K-... VS--T..H-.G -
w-Se-KE-K-... VK= T..HW...--

UG06 .SNL....
Cl211 e
UG275A --
UG273A -

116

VI191A ~Q-.. A|--T--K--HQ-....-l-—-E.. H-ITK-T-
DJ264A w-SK=-N---Q-....-l-=-K..HS...-T-.
DJ263A S S =S My o ST

DJ258A -SK--E-K-....-T--K. H-...-T-...

KENYA ) e A---T--K-... VTK--E..Y-.GN--...

CARGAN IDG-.....T-.---K-Y-E- NTT———Q———Q VKK--T..YW.

CARSAS DA-.... V- -mmeY oo AT=-K-M-. .-EE-K. Q-

CAR4054 e mm m KA--DN---Q-....-KK-YE..V-...--

CAR286A K-V-.. ----TINKAK--Q---K-....-EK--G..I-..N---

CAR4023 - ----Y----KE---T---K-....-KK-GT..I-..S—...... .

CAR423A -K- --K-Y--I-KA--KNM-RK-....-TK-ES. .K-...--S......-T-DK.P---- 377
CI31 s ----KE---NN-GK-....-IK--E..Y-..K-N-..... - 100

Cl473 --K
Cl451 -
Cl145 -D--..
CI3291 .
CI3263 -DG-
Cl201 -R-..
CI3271 R---.. .
Cl422 - -Y---NET---EA-RK-... WH- 100
CI3301 e pame mm——— N-TD--R---K-... —E——GQ H-... . 98

CAl —————— R T---T---Q-...VT---T..Y-. G D- 100

*ANAN AYAYAY FAYAYAN AYANIRAN

CONSENSUS-B  tg?i???. |g dquahCmsrakWnnthqL...v”kLre"”qf °7nkt .?2?iving?ssgGd 342
SF2 -R-.... Q .-K----..--.GN 370

SF2B13
LAI
HXB2R
NY5CG
NL43
JRCSF
JRFL . .—-.E.
ALA1 . . - 364
JH32 .
BAL1 —I———— -- G e - 370
YU2 --E- ----L-KTQ- E---E-- .Al--K-..--.GN---...... -l--P .- 363
BRVA N ----L--S--E------ v TV K- =R 366
91US005.11 --D-..... GKE- QK----V T =Y. GE---......----- PT--- 374
91US006.10 -Q-.....m- -----Y--L--TQ -------- -G, .GN---......----- P 372
BZ167A --K-....
MA208 --D-...
ETR --E-...
BA1lA --E-...
MN
Qz4589
CAM1
ADA
JFL Q .
SIMI84 --D- GGY R D---
BCSG3C
D31
SF162
(0)1
SF33
CDC42
HAN

---RD--N---Q-....-TK--E..Y-...
-GT---E---K-....-A-—-K..H-... .
--KT---E--RQ-....-T--KK..H-. K-A-......-—-A-. 99

100

369
373

368
361
366
364

1-A-97
NOV 95



HIV1 ENV

V3 neutralization loop ->

CONSENSUS-B
ENVVA

RF

WMJ22
TB132
92BR020.4
92THO014.12
92US711.14
91US712.4
92US714.1
92US715.6
92US716.6
92HT593.1
92HT594.10
92HT596.4
92HT599.24
91HT651.11
RJS

GUN

SC

SBA

SBB

SBC
92BR014.1
92TH026.6
92BR021.6
ACH9
ACP1

JM

WM
CANOA
P896
BWB11A
Cl223
49L1R
VE1

VE2

VE3

VE4

VES5

VEG6

VE7

VES8

68A
RJSP3
us1

us2

US3

US4

8020
17305
24612
26807
27290
27481
4995
CM237X
91HT652.11
92UG005
3202A12
3202A21
MANC
WEAU160
SAL1

CB1

CB2

CB3

CB4

CB5

CB6

CB7

CB8

CB9

*ANAN

———T———E——QR—
L--T-—E--R-...

Y N— T--S—K-...
wr w-Koe-L-STQ--D~-Gr-...

-V-K---S-Ee...

«D-.... e mememeY oK -N-To--E-...
B ommmeK oL DKW .

e NeK o L-STA-—-~-G-....
V- eKemeoL-Q--R-V...
e LG-EKAL

FAYAVA

tg?i??7..ig. dquahCnlsrakWnnthql....v’?kLre’?’?qf ??nkt...
-R-..... . E

s R~ S

FAYAYAN
.??iving?ssgGd
372

Acmr o Gme QP e 387
E-A.-G....-R--P-E- 366
-E---A.-.G.om.csRePeeee 367

AK----.-L.GD-R-......-l-K-.~ 369

Teee-

EE--K---QRV " AK-K..K-E.-

we GTweeeSee...

.. AK=-K-..-- GN--.

Tee B Ko
—-L-S-E--DA-N-T....-T-

11-A-98
NOV 95

CD4

AYANRAN

342



V3 neutralization loop ->

CONSENSUS-C
93MW959.18
93MW960.3
93MW965.26
92BR025.9
UG268A2
SM145A
D757

D747

D760

D1044

NOF

SH750

DLU

D1024

D744

D766

D808

D868
ZAM18A
ZAM20A
Z8A1
DJ259A
DJ373A
SE364A
UOGOM
BOOYD

CONSENSUS-D
ELI

2276

Z6

NDK
92UG021.16
92UG046.8
92UG024.2
92UG038.1
43425

Jyl
43424E
TZ005
TZ012
T2023
TZ030
TZ053
TZ064
TZ112
uG23
UG269A
UG274A2
SE365A2
CAR4020
Cl132
93ZR001.3
GP120AA

CONSENSUS-E
93TH966.8
93TH975.15
92THO011.5
92TH006.5
TN235
TN239
TN241
TN242
TN243
TN244
92THO022.4
1643E
93TH976.17
CM240X
CARELO
CAR4017
CAR4071
CARMBA

*ANAN AYAYAY AYAYAN

tgdl.....IG.dIRGARCNIs??kWnetLg?V....?kKLae..hfp??NKkt......ikf??.sSGGd

[ —— KDV--S--K-....G---K-..o-.o=.... - T-EP.H--- 366
NE-.....=.N--E-rr-GS--K---Qr....Gooremr - VS..... S J— 356
N Tl-K--G-.... e . 365
~E-.. ~RTA--K-—E-...G---.~-L.<A....-~AKH-—- 363
Y----RNE--I---W-....RE--KR..-- .N-TQ.P—- 371
-N-- «--GD--R---Q-....Groo.. - eEP 366
<EG---e-R-....Gooeen Y- ~AS.--G 252
SR VAR N— ~RSAP.----- 245
U —Y{ " J— Q- Kememm Yoo oANS oo 240
B N o 253
248
358
B — ..~-AS. 252
256
--------- 364
----- 379
97
R ¢ = 357
~RQ--K---Q-.... P. 362
--G.N--A—EK-... 365
B . TD-—-K--EQ- 244
N N —— KV---T--EK-... 247
*NANAN FAYAYAN NANN

t2r?2?2?72. ’7g°d|rthCn|s°a’7WnktIqu....a’>kLgd7 II ’)nkt ..... tiiFkp.ssGGD
-.-S -R 3

------- V-KKD-SN-R-...
--Re-T--GEE----H--....

----------- Q—E-.
KH-K-#F-. RQ# ..... [Ny p— 371
R V7 KER---wmon AV Sl 372
Vol Koo -RKE--N---K-....-K--RE..-F.. 397
------- — S. 08
366
349
* FAYAYAN FAYAYAN

liFQP?pSGGD
7

11-A-99
NOV 95

CDh4
334

331

360

HIV1 ENV



HIV1 ENV

V3 neutralization loop -> CDh4
*ANAN FAYAVA FAYAYAN AYANRAN |
CONSENSUS-F  tg?i.....iIG.DIRKAhCnvsgtqWn?tLe?V....?a?lks..hf?.?N?t.....2ikFns.ssGGD 344
BRA7944 R S---K---Q-....R-E-R-..--P..-A-......----- - 337
BZ163A --D-. ---K---Q-....R-K---..--P..-A-... 363
BZ126A A-K-.....om s K---R-....R-K---..--P..-T-.. 366
RJI0O3 -E-.... --K-H-----KM--Q-... K-T-Q-..--..S-A-......-~-T-.----- 245
93BR020.17 A R SK--AR-....R-R--T..Y-..P-A-.. - 367
93BR029.2 e Q---R-.... R-Kemeu.m P-A.......oeee oeee 368
CA20 --D-.....~-.==---Y-VINR-L--D--NK-... VEAFQR KS..Lroo VT--R.-A-- 98
CA16 --VN......-.----- Y-VINR-L--D--GK-....VEKVER..LL...-IS.....P-I-QP.----- 98
CA4 --D-... ————Y—SINI—L——E——TQ—....VEEF—K..LD..H I-.....N-T-SP.----- 100
V1354 -SA-.... --Q----I-KE---R---R-....KEK-GR..--. K-K-......-T-KP.A---- 99
AR16 -E-.... ----RA--SEK-KE-....KTA---..--..P-E-.....T---D-.----- 100
AR18 --D-.om- (e E--RNK--Q-....R-E---..--..P-A-......---- - 99
R ZAVAYAN AN AN
CONSENSUS-G  TGdl.....IG.dIRQAhCNvsr??W?emLqnV....2??7L??..if???7nk?...???Itfns.saGGD 344
LBV217 A ETD-RD---K-....KAQ-QG..-Y... . 375
RU511B -E-... ----GEA-N-T-R--... TTK-KE...--... 328
RU570 =N-. e EN-N---R--... TTK-KE..~...H-N 327
92RU131.9 -E ---KD-N------ . TTK-KG..--...-NT 366
47621 «-N-TK-T--KE-....KDK-ET....... KTN 328
47622 ~-Y~-IN-TS-TG--KE-....REK-KN.....DTD-N . 330
92UG975.10 —A- e GGN-ST---R-....KAQ-AR..T-...--N...ITN-I---. ----- 371
CAR4067 ----TA-NQ-----....TTR-KE..T-RGE-IT...LEN-----.P---- 371
G3 - ----GQE-Q----K-....QAQ-EQ..V-...--S......----- . 114
G9 = ----KIK-KQ-----....MVH-RE..-Y.GI--T......-N--- 116
JP882 ---KEN-EK---H-....QVH-RK..-Y.GD--T......-S-S-. 116
Jvas2 e e IK-K---K--....TAQ-RK..-Y..N--N......----- - 115
*
CONSENSUS-H  ?G?I.....IG.DIR?A?CNI????W?2??2L?7?V... ’7’7QL’>7 H?. ’>N’7’) ...’7|’)F°P SSGGD 65
CA13 I-A-.....~-.---Q-H---SGAK-NDM-TK-... AT--GK..- - 101
VI557 T-D-.....--.---K-Y---TRED-KRT-HE-. VQ——RE F N- -QT 99
* FAYAYAY FAVAYAN ANN
CONSENSUS-O  Mg.I???n?k???sR?AYC?YnaTdW?kaLkqt....aeRYLe..Lv...n?t????vtm?Fn?ss?ggD 321
ANT70 - IGG..TAGNS--A---K----=-G-|--=-... === - -N .GSIN-T--H--.--- 366
MVP5180 -T.-KRS-NTSPR--V---T--K-V-EN--Q--....-I---N..--... -Q-..EN--1I-SRT-.--- 373
VAU -A.-S..-T-G.DT-A---N-S----N----NI...T-----.. EYN QTD---K-GNH-.-E- 372
V1686 --.-E..EN-T.N--R---R------ E-n-M...Too. ..-N-SNKT-—-I--Q-N.D-- 105
CA9 -.|ER.-S-N.S--L---N--T---KR-----....-======..-].... -Y-..NS-N-T--H-IA--- 105
*NANN FAYAYA FAYAYA AN AN
CONSENSUS-U  tgdi.....iIG.dirQAHCNisrt?WnnTLqqv....a?gLRk..yf..nn?t.....21?Fns?ssGGD 306
CAR4081 i o Ve---K--Q----l....-T----..--..G-T-.....T-N-SK.----- 368
Z3 Ko G-ITG . 362
GM4 -EV.....—- R - -N- 217
Z1A - e E--D--YK-....-V----.HL..-KG-......-|--- ----- 97
*NANAN AYAYAY FAYAYAN ANRAYAY
CONSENSUS-A  tgdi..... |g dirgahcnvsr?eWn?tlq?V....a?qLr?..2f???Nkt....??iiF?n.ssGGD 320
AD_K124A2 ---orem=.N----Q---NGT---E---QI....ST--KK..H-..M---.... D — 371
DA_MAL -G-....\V-~R-Y- TINET--DK---Q-....-VK -GS..LL..NKTK......---NS.----- 370
AD_UG266A2 -TRR.....K-IKG-----|--EG--K---Q-....-KK--D..LI..NKT-......---KP.----- 365
CA_ZAM184 -N--.....--.-----Y-SINETK--A---K-....-K--QN..Y-..P---......
GX_VI525A2 --A-.m N TEK-GKM--N-....-AK-QK..E-...--N......
BF_RJIO1.5 e ---Y--1--AQ--N--EQI....-IK-GE..Q-..K--K......
EA_CAR4039 --S-....T--—-K-F- EIKEAQ-—K--KE-. AGK--E..H-...--
FB_93BR019.10 --E-..... oK eeee- GAQ-YKK-RQ-....RAE-KS..Y-..P- A-
FB_AR15 -Q-....m- R I-GAQ--TA-ER-....KKK-QP..H-..P---.
CD_DI2ACD . —.KKGPP——KINGAG——K———Q—....IKK——D..L—
DA_TZ016 AR--K---K-....VN---T..Y-..G--......
* FAYAYAY FAYAYAN
CONSENSUS-CPZ ?E??.....72G.DTR?A?C??N?T?W??2?2?2??2??2?2?2?2?2??2..2?..N?T...2A???2?2?2?.2??GD 157
CPZGAB I-NV.....V-.-~S-Y-KI-G-T-NRTVEEV... KKALAT..SS.. -R-... A-NITLNR ASG-- 366
CPZANT V-IA.....T-.-—-K-F-TV-K-L-EQARNKTEHVLAEHWKK. VD...-K-...N-KTIWT. .FQD-- 371
1-A-100

NOV 95



CONSENSUS-A
U455
SF1703
IBNG

7321
92RW020.5
92UG031.7
92UG037.8
92RW009.14
TZ017
D687

K114

L414

P104

PZ61
UGO06
CI211
UG275A
UG273A
VI191A
DJ264A
DJ263A
DJ258A
KENYA
CARGAN
CARSAS
CAR4054
CAR286A
CAR4023
CAR423A
CI31

Cl473
Cl451
Cl145
CI3291
CI3263
Ci201
ClI3271
Cl422
CI3301
CAl

CONSENSUS-B
SF2
SF2B13
LAI
HXB2R
NY5CG
NL43
JRCSF
JRFL
ALAL
JH32
BAL1
YU2
BRVA
91US005.11
91US006.10
BZ167A
MA208
ETR
BA1A
MN
Qz4589
CAM1
ADA
JFL
SIMI84
BCSG3C
D31
SF162
ovl
SF33
CDC42
HAN

HIV1 ENV

CD4 * *ANAN AYAYAY FAYAYAN TAYAYAN TAYAYAN
IE|tthanngef’7FYCnts7IF nstW????2?7??....n?1.2?22?2?2.2?2n?t????..2??sndtl 356
-GS.....MS...-DM........ GP-G-- 407
......... -S- DSIQES S B 419
........ -S-. ....-H-........G----- 406

-G-......S...-N-WKID....TV---- 414

372

D...
..... 161
................... 149
............... 142
-Se KN-L - 140
.......................... 158

o TS.KQE.... 408

....-.SSR....TGNDT-I- 426

.GNI.TG-I-G....WENF--S- 431
...TEE D E-E-P- 420
ARS..-N-....... K----- 144

..ASS...-NV........ E---N- 144

* *ANN AYAYAY AYAYAY PAYAYAN
pelvmhsfangef fndtthf NStw???2?2222222?2n?t222222222?7n?t2222222222227%i 374
R RL

........... 409

AKG.EN- 418
TEGNNT- 416
........ GNDTL 421
434
. 415
........ 412

414
.............. 416
. 413
. -L-QS...NGTEGNDT- 410
......... -D-E...ESKDT.REP- 409
STW..-D-..... TGSN.KGN- 412
-SSA..ERSDDTG.GN- 416

406
404
411
408
~V-. SNGTW SVR .KQKDT##DI- 424
-N-...STWND............. NGNDT- 411

[I-A-101
NOV 95



HIV1 ENV

CONSENSUS-B

ENVVA

RF

WMJ22
TB132
92BR020.4
92THO014.12
92US711.14
91US712.4
92US714.1
92US715.6
92US716.6
92HT593.1
92HT594.10
92HT596.4
92HT599.24
91HT651.11
RJS

GUN

SC

SBA

SBB

SBC
92BR014.1
92THO026.6
92BR021.6
ACH9
ACP1

JM

WM
CANOA
P896
BWB11A
Cl223
49L1R
VE1

VE2

VE3

VE4

VES5

VEG6

VE7

VES8

68A
RJSP3
uSs1

us2

US3

us4

8020
17305
24612
26807
27290
27481
4995
CM237X
91HT652.11
92UG005
3202A12
3202A21
MANC
WEAU160
SAL1

CB1

CB2

CB3

CB4

CB5

CB6

CB7

CB8

CB9

| CD4 * *ANAN AYAYAY FAYAYAN ANN
pelvmhsfangef fndtthf NStw??7??7?22222?2n?t2222222?22?7n?t2?2222222?22?2727i 374
——————————————————————————— YA .........—D—E.....GS..—D—..........KAN— 414
. . 421
404
393
407
399
405

NTTDP- 426

407
. EFN ..STW...-G-EGLDETNNGTGGN- 419
403
409

375

406

157
.-V.ERSS..KAEENDIL 162
155
410

400

413

372

- <KR--Y.---SD. 360
S ---DS----.D---QLNKSDGNW -S-SSIW.....-N-....EGNITGD- 397
-G-.NGTEGS..-N- 377
D-.... N, 143
..... G, 410

......... -S-EGS....NKTNDT- 392
....... 388
383
412
..... 308
....... Lo 412

......... -S-WSSNNNT.DNNGT- 414

................... QKEN- 402
....................... EKN- 388

....... GV-D-EGLQ.....GNET- 391
EM-S-EESK.....ENDT- 383

367
NTVNT- 410
T- 132
416
412
GN- 415
. . NN- 415
—————————————— .—————————.————NATEEPQYAGE D—— 410
—————————————— =D -D-KGPS....NTTGN- 289
282
290

------- .----NSTQLF NSTW S E.... 316
--- --DS-K---—-......... PW-S-E........ G-N-VG....... N.GT- 292

[I-A-102
NOV 95



CONSENSUS-C
93MW959.18
93MW960.3
93MW965.26
92BR025.9
UG268A2
SM145A
D757

D747

D760

D1044

NOF

SH750

DLU

D1024

D744

D766

D808

D868
ZAM18A
ZAM20A
Z8A1
DJ259A
DJ373A
SE364A
UOGOM
BOOYD

CONSENSUS-D
ELI

2276

Z6

NDK
92UG021.16
92UG046.8
92UG024.2
92UG038.1
43425

Jyl
43424E
TZ005
TZ012
T2023
TZ030
TZ053
TZ064
TZ112
UG23
UG269A
UG274A2
SE365A2
CAR4020
Cl132
93ZR001.3
GP120AA

CONSENSUS-E
93TH966.8
93TH975.15
92THO011.5
92TH006.5
TN235
TN239
TN241
TN242
TN243
TN244
92THO022.4
1643E
93TH976.17
CM240X
CARELO
CAR4017
CAR4071
CARMBA

CD4 * EZAYAYN ANN ANN
IEITThSFNCrGEF.FyCnTs?LF.nsty?????2p?...2ngt???2?2?2??22?.n???2...2?22?22?2?22|
—————————————— ~----G--.--NF...........-D-EG........-ST...........LS- 404

399

--N--,----_

S\ -

288
289

* *ANN AYAYAY AYAYAY

. r1S... AWN..-I-....ESNNSTNTN- 412
.DISKS...EWA..-S-....ESDDK...P- 411
-INNS...EGA..-S-....ESDNK...L- 413
404
397
408
409
371
......... -IRN.NTEGAN.NTQV- 375
..... TWN..-D-.......LNSEGT- 421
ST AN- 397

GG.NET- 414

* EZAVAVAN AYAYAY FAYAYAN AVAYAN

leitmHhFNCrGEF.FYCnTt?LF.nntcig?........ NeTm....?gc..ngt.........2?727I 398
R .G 407
404

[I-A-103
NOV 95

366

361

369
369
377
368
372
382
372

HIV1 ENV



HIV1 ENV

| CD4 * EZAYAYN ANN ANN
CONSENSUS-F IEITMHSFNCrGeF.FYCNts?Lf.n?t??22?27?72.....n2t2227.....222222...22?22?72 372
BRA7944 e immene K--.-Dx 363
BZ163A 395
BZ126A 398
RJIO3 . 277
93BR020.17 . .-D-. . . DTEFND-- 404
93BR029.2 R an CLll D LN 400
CA20
CAl6 ----K--TQVI$CH#........ .TN- 133
CA4 P---Temmee-Ke.=-Y=-TD=--NMEKTN........-N-..........cooooo . - 134
VI354 P-V---I- ----TK--.-D- ENK ......... ..AENK-- 137
AR16 P---
AR18 P-seeemeeeeee .----S-Q .................. -D-

* *ANN FAYAYAN

CONSENSUS-G LEitthSFNCrGEF. FYCNTSgLF?n?S????. e NN?222222222.2n22222...2222271 373
LBV217 A 416
RU511B . ST 360
RU570 .
92RU131.9 . creenenenem= ST L, . 404
47621 . ~T.EN...... 363
47622 . T
92UG975.10  ----------G---.------K--.-D-IGSG.......cccis -IT .
CAR4067 DT 411
147
TSNSN....NNESET- 160
. -NTETS....ENGI..- 158
Jv832 m========-NINISNL......-ET oo - 150

* * AYAYAN AYAYAN

CONSENSUS-H ?EI??H?FNC?GEF.FYCNT?KLF.NSTW????.......N????2.N???..NGT........... 22l 92

CA13 |--IT-M---A--- ---=-T--- ----TTNT....... -GSYVS.-NTE..--- 146

VI557 M--TM-T---R---.-----S-------V.......... -STS...-DIS..---
* *NANAN AYAYAY FAYAYAY AVAYAN

CONSENSUS-O  ?EvthhFNCHGEF.FYCNTs?mF.NytFsc?????????N?t?????2?2??2??N?tn??.....72ngT? 356

ANT70 Lmmmmmmmmeen oeeee, AK-- - -G-TC...SVS..-VSQG....... N---. 412

MVP5180 A--S--momeee e G--.---- l. -C-KSGCQEIKGS-E--........ K---. 422

VAU A---NFF-- —-NRL-.-H--~-KKNMTNNKI-C-......... -IS-N....... S---Q 423

V1686 P---memmmeee R--.--S---SGTSC....-SS....... QNN-A-HN......... D-Q 153

CA9 D-T-YM-------- \mmmen K--o-E-e -N-TC.....QGN-I--DN........ --D 151

* *ANN AYAYAY AYAYAY

CONSENSUS-U ?EitTHtFNCgGEF.FYCNTS?LF.ns?w??.........n7t2d7...22.2n?t??....22?22?272i 336
CAR4081 L- ---R--.--S-KG......... KYSGH....ES..-D-............. - 408

Z3 . . K-C-ST....ESNCTGN- 408

GM4 241

Z1A  |'VK--S---R---.---D-KE--.--T-D..........-|-K-T.......-GSF....... ETTDT- 141

* *ANN FAYAYA AYAYAY AYAYAY

CONSENSUS-A IE|tthanngef’7FYCnts’>IF NStW???2?2??272....n?1.2?2?2222.2?2n?t??2?..2??sndtl 355
AD_K124A2 P K--.--V-G . —V KVN...GTKVKE-- 416

DA_MAL ) ~=Q.vevee.s)NGARLS......-S-.......

AD_UG266A2 . -NSVWR.........-DYPS........ 409
CA_ZAM184
GX_VI525A2
BF_RJIO1.5
EA_CAR4039 . . . V-
FB_93BR019.10 ----M----- R---. . vieeeee. KF-D-.....

FB_AR15 -=--M----- R--- === G--. N WNINPL L -N- - 132

CD_DI2ACD - - R -NNGTN........ S-- 394

DA_Tz016 = - 368

CONSENSUS-CPZ PEV??H?FNC?GEF.FYC?22222F.2222227...cc. 2 Teeecoeeeee. NG?? 175
CPZGAB ~-TH-M---G---.--NTSQI-.TD
CPZANT -KV-W---Q---.--DITPW-.NATYTGN

[I-A-104
NOV 95



* CD4 *  AAA CcD4 AAA

I
CONSENSUS-A  t..Ig.Crl.kglvnm. WQrvgq AmYapPlq.g?irc?sNITGILTRDGg???...nns??...2?2?7?
U455 . . . E T......-T 457

SF1703 VK-l 469
IBNG -l---D 455
7321 464
92RW020.5 446
92UG031.7 461
92UG037.8 458
92RW009.14 460
D687 341
K114 212
L414 198
P104 194
PZ61 194
UGO06 207
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92UG005 |--1---1G----N- 567
3202A12 |Cenmmme 847
3202A21 C--V--- 843
MANC l------VG 848
WEAU160 |---TC------ 846
[I-A-130

NOV 95



<- rev cds
CONSENSUS-C  slrglgrG....... WealLKYL.GsLvgYWQgIEIKkSAISIIdtiAlaVaEGTDRIie??Qri?Rai?nl 787
93MW959.18  ------ K-..... ----.-N-GL-----|------ IV--L-mmmmemeee- L-SL---G---R-- 840
93MW960.3 - T | S B Vommmommmmee e LI--LG---Y-- 836
93MW965.26 -n e R---mmmeee Tommemm L--VV---R---C-- 838
92BR025.9 . S F VI-G-W---C-- 842
UG268A2 e . Q S VG-G-G---LH- 843
SM145A --E--e -N-G T LA---C-GVR-- 848
ZAM18A . V-A---T Fl---C---R-- 844
ZAM20A . LV---C---R-- 871
DJ259A T----. N-T--T KFI-GLW---C-- 818
DJ373A T----. V-----T II---W--FC-- 829
SE364A e Y AL [--mmmmmeeee - Tomommeme LV---C---S-- 828
CONSENSUS-D ... RG....... WealKYL.WnLLgyW?geLknSaiSLIdtiAlaVAEgTDR?le?vqra?RAvLhi 773
ELI L s -Dl---- - S---R---S--F-A-----ooee- V--[|---C----N- 839
7276 840
Z6 842
NDK 833
92UG021.16 827
92UG024.2 837
Jyl 850
UG269A 839
UG274A2 849
SE365A2 838
93ZR001.3 838

CONSENSUS-E  SLKGIRRG......WEGLKYL.GNLLIYWgQEIKISAISLInaTAlavaGWTDIVIEVAQgaWRAILhl 832
93TH966.8  -----mv...... . oo 843

93TH975.15  -—--mmmlmes —=-V--S 841
92TH006.5 --=-X
TN235 e . Q D----1 845
TN239 . T 844
TN242 el . FD 842
TN243 el . K 847
92TH022.4 -, . F I-----R 841
93TH976.17 - ! R G-----|-----R------ R- 842
CM240X el . D-----A 844
[I-A-131

NOV 95

783

HIV1 ENV



HIV1 ENV

<- rev cds

PAYAYAY
CONSENSUS-F ?RGLIRG....... WEALKIL.GnLtYWgQELKNSAISLINtTAIVWWaEgTDR?I?ALQR?GRAILNI 787
BZ163A . G-F [ N— 824
BZ126A . N . g S . N — 828
93BR020.17 . SR VRN ST NS A---A---W---V-E-e-Annnneav 831
93BR029.2 MoK A S V-E----A---V--- 828

FAVAYAN
CONSENSUS-G iLKGLRLG....... WEgLKYL WNLLLYWGqELKNSaInL’)DTIAlavANWTDrVIEvaRaCRAILnI 800
LBV217 Semmmm e |- L--V---T 851
92RU131.9 ———....... . T-S-F ----- T--mmmmm - T ----- D- 842
92UG975.10 Q- S----. R V----V W---1 838
FAYAYAN

CONSENSUS-O II'?ngLGLWIIGthIeaCRIC’?Av'JQYWLQELqnSATnLLDT’)AVaVANWTDgIIIG|QrIG’7G|InI 767
ANT70 V-S--R--------- I-NV--I-A--T S----L. A------ T--R-- 850
MVP5180 D G--M------- K--=-m--- |--S---mmm - L----Q-F-H- 863
VAU --RH I--R FK-11 T V: ST----- S--R----- 864

PAYAYAY
CONSENSUS-U ... RRG....... WEALKYL.GNLVLYWGQELKNSAISLLNATAIVVAEGTDRIIEVGQRICRAILNI 741
z3 s 834

CONSENSUS-A sIkgIrIg ....... weglkYL.wNLIlyWgrELK?SAinLIdtiAiavAgwtDRVIEigQrigRAIINI 780
AD_K124A2 ... --A----.G---Q--T----N---S-V----VV/------ SI-K----L---F-H- 846

DA_MAL ... -R-.. U, W N N =0 V1, (A o F-—-H- 846
AD_UG266A2 ... Revorerm AW Q-1Q-=-Neoor-FN-To-e-EG--Ac--V--AV - 838
CA_ZAM184 e S R fo I N - E----l------AC--R-- 835
GX_VI525A2 ... RevnrimAmeme 22 Qee-Qoe-NemeHo-N-T----EG-----V-IAC--V-H- 853
FB_93BR019.10 .....-R-.......<-A--W.--=-Q---Q---N--VS-FNA-----EG-----Al---C--V-HV 838
CONSENSUS-CPZ ILHSLRLL......RERLCLL.GGIIQYWGKELKISAISLLDATAIAVAEGTDRIIEAFQVTLRIIRNI 460
CPZGAB ... . 840
11-A-132

NOV 95



HIV1 ENV

CONSENSUS-A  PrRIRQGIEraLI$ 794
U455 855
SF1703 868
IBNG 854
7321 856
92RW020.5 845
92UG031.7 861
92UG037.8 857
UG275A 846
UG273A 855
VI191A 854
DJ264A 853
DJ263A 861
DJ258A 856
KENYA 855
CONSENSUS-B  p?rirQGlerall$ 801
SF2 HR------ L 855
SF2B13 853
LAI 861
HXB2R 856
NY5CG 850
NL43 854
JRCSF 848
JRFL 847
ALAL 849
JH32 867
BAL1 854
YU2 843
BRVA 852
91US005.11  ...#--Keemmr 851
91US006.10  -T---weememv 859
ETR 861
BA1A 854
MN 855
Qz4589 859
CAM1 856
ADA 853
JFL 849
SIMI84 856
BCSG3C 859
D31 850
SF162 847
ovl 855
SF33 852
CDC42 867
HAN 855

[I-A-133
NOV 95



HIV1 ENV

CONSENSUS-B p?rirQGleraLl$
ENVVA = T8 Y A—

RF

WMJ22
TB132
92BR020.4
92THO014.12
92US711.14
91US712.4
92US714.1
92US715.6
92US716.6
92HT593.1
92HT594.10
92HT596.4
92HT599.24
91HT651.11
P896

68A

HEI3BL
HEI4BL
HEI20BL
HEI22BL
HEI27BL
HEI28BL
us1

us2

uUs3

us4
CM237X
91HT652.11
92UG005
3202A12
3202A21
MANC
WEAU160

[I-A-134
NOV 95

801
863
865
847
835
851
843
846
850
872
852
843
873
847
854
864
848
853
857
358
357
357
357
357
358
858
852
859
872
808
853
580
860
856
861
859



CONSENSUS-C PrRIRQGFEaALqg$
93MW959.18 -A-mmmmmeee L
93MW960.3
93MW965.26
92BR025.9
UG268A2
SM145A
ZAM18A o
ZAM20A o
DJ259A
DJ373A
SE364A

CONSENSUS-D P?RIRQGIERaLL$
ELI -R-------- S--

7276

Z6

NDK
92UG021.16
92UG024.2
Jyl
UG269A
UG274A2
SE365A2
93ZR001.3

CONSENSUS-E PRRIRQGLERaLL$
93TH966.8 ~  -------------
93TH975.15 ------mmmmm-

TN235 -

TN239 -

TN242 -

92THO022.4
93TH976.17
CM240X

[I-A-135
NOV 95

800
853
849
851
855
856
861
848
875
831
842
841

785
852
853
855
846
840
850
863
852
862
851
851

845
856
854
849
848
846
854
855
857

HIV1 ENV



HIV1 ENV

CONSENSUS-F  P?RIRQG?ERALLS$ 798
BZ163A iy R S 837
BZ126A iy R 841
93BR020.17  -R-----L----- 844
93BR029.2 S — 841
CONSENSUS-G  PRRIRQGLERALL$ 813
LBV217 864
92RU131.9 855
IS LT J— 851
CONSENSUS-O  PRRIRQGIER?LI 779
NN D — o 863
MVP5180 - A--l-V 876
VAU e L-- 877
CONSENSUS-U  PRRIRQGFERALL$ 754
< 2 847
CONSENSUS-A  PrRIRQGIEraLl$ 793
AD_K124A2 -eem- Foreee 859
DA_MAL e Foemee 859
AD_UG266A2  -T-----F--rmmr 851
CA_ZAM184 iy R 848
GX_VI525A2  =emeee SR 866
FB_93BR019.10 -T---w--=---- 851
CONSENSUS-CPZ PRRIRQGLERALL 473
CPZGAB e 853

[I-A-136
NOV 95



CONSENSUS-A
CONSENSUS-B
CONSENSUS-C
CONSENSUS-D
CONSENSUS-E
CONSENSUS-F
CONSENSUS-G
CONSENSUS-O
CONSENSUS-U

CONSENSUS-CPZ

CONSENSUS-A
CONSENSUS-B
CONSENSUS-C
CONSENSUS-D
CONSENSUS-E
CONSENSUS-F
CONSENSUS-G
CONSENSUS-O
CONSENSUS-U

CONSENSUS-CPZ

CONSENSUS-A
CONSENSUS-B
CONSENSUS-C
CONSENSUS-D
CONSENSUS-E
CONSENSUS-F
CONSENSUS-G
CONSENSUS-O
CONSENSUS-U

CONSENSUS-CPZ

CONSENSUS-A
CONSENSUS-B
CONSENSUS-C
CONSENSUS-D
CONSENSUS-E
CONSENSUS-F
CONSENSUS-G
CONSENSUS-O
CONSENSUS-U

CONSENSUS-CPZ

CONSENSUS-A
CONSENSUS-B
CONSENSUS-C
CONSENSUS-D
CONSENSUS-E
CONSENSUS-F
CONSENSUS-G
CONSENSUS-O
CONSENSUS-U

CONSENSUS-CPZ

CONSENSUS-A
CONSENSUS-B
CONSENSUS-C
CONSENSUS-D
CONSENSUS-E
CONSENSUS-F
CONSENSUS-G
CONSENSUS-H
CONSENSUS-O
CONSENSUS U

HIV1 ENV CONSENSUS

<- vpU cds
signal peptide / gp120
Mrvmgig?nyq?l.wr??....2?W.gtmilg??ilc.na??e.?IWVtVyYGVPVWkdaeTTLfcAS 49
??---k--rk---h-2----222?--- =-|--mIM--.S---- . -=== == e-t------- 53
—=-l==2r-W-QW.-i........ -.-ILGFwmIm--.-v--g.n--- --e-K------- 53

---Ket-m-wpn-.-k--...
-?-R-M-R-W-H-.GK.

“2-k--T-W-H-.K........-.=L--L V.S SN N-mmmrmmm e E--D------- 54
-t-tMKaM?KrNr.KI... ..-°Iy|amAL| -P-.LS. -?2?Q-YA---s-----E--?PV----- 51
R = =Y 5 X T B, 1 M, My, MY, K, 36
N e R PN N Y T L R M T L R L N M o)=Y M 19
* FAYAYAY *
dAKAydtE?HNVW?aTHaCVPTDPnPQEi?le. NVTE')FnkaNnMVetheDuSLWD gSLKPCvVKLt
V----. VV-??----n 119
----- Y e L1 1A d--d . 119
---5-k?-a--i-. N . 117
—e—-He--V=---, — Q--V-----? 121
B Ry ViV —| T . 120
----- S--S----. ! E 120
~-NLTS--g-I-. -sQ ------- ’7-’?-yp S JUSN, A VA, - J— qm- 114
S X C T ?Pe- ? 2 91
2-227S-—-7-. --99---9.-9 oov-.o T e M T Mo W T o W o T X T N, N 56
* * NANN ANN
PLCVTL?C.?2?22222222272n?1?22722222227n?21?72722?2?27n?2222..2?2?2?22???........m 126
______ n-.td 2.7 277 22..27?7- 133
—————— n-.----- 132
------ n-.t 131
------ n-.tna . 27 150
------ [ N W— X ’)-q--.........................°thE 139
. ?........NcT--?en--nNstv-.......2?7 143
........................... 129
....... 105
................... pP????..2?7? 60
.IkNCsfNmTtelrdkkqgkvysLfYrIDvVqi???????2?n????7?2....n?2?22?22?22?? 160

e””g e el M RS ERVADS A---K---opl--omoen P2 2277
P a---? A i p| _____
-?.-g ..... m------ i--?v----kg- P
-0V hA---k--i
eP.ga.....-Q--------- V---Q?--Ha------|-p- S
-8 M i---i----KtE-A---Kk----p-n---...-?Ss-...... 182
..N-?22..m-?-2--V--V-k---E-KQA---VS-L 2k?N-ts--..--T-—.............. 164
L X Jp—— i---?----kt?-a---k----P-n---....-n---......
O O Y S Y Y N U Y A C Y il C N 73
*ANAN * * * FAYAYAY * AAN *

YrLInCntSalthCPKvsFEPIPIhYCaPAngILkC’Pdk’>FnGtGpckNvStVQCthg’>lkPwsTQL 227
Semmeee

d y-----Nn-t h . 235
t n--k e 234
V-K-----i--D t---y-----N--n S------ . 254
---?----T. Wd Y-----N--k: . 245
--=--=-\-T-K------n-d r--n . 251
-?-t---STt-? y--F--N?T. [-2-itV-T----.-=-T----- 228
?-k n--K 205
oLl B L N, T X Ty N P Pee DP9 PP Homee P27 120
<- V3 neutralization loop
FAYAYAN NANN NRN AYAYAN

LLnGSLAe’>’7’>v’>|rSen|tnNakt||VqI’?’>pV’>InCtRP nnntr.ks???vri???gpGq??afya. 279
? . 296

e 291
———————— 2y ?---. —tp— RN 288
h-NKs-e T S | CRCEER VR 312
-------- e. du---q--sd-------h -Nes-q------. -
-------- e.el------?-d---v-----nksie-?--- A2 .
- mmmmen P-=-D-T-N-mm=rKmmmmmmmee monem 2?4222 39

I---T-Skg. Kir- Mgk--?dsg-N---T-N-?i-mt- e g-?-v.Qe.. 7= e.mL-W-S. 279
-------- E.E- |---’7---d---------net k’7’> .’?-- e 261

=ML T--N. 142

[I-A-137
NOV 95

113



HIV1 ENV CONSENSUS

V3 neutralization loop ->

CONSENSUS-A
CONSENSUS-B
CONSENSUS-C
CONSENSUS-D
CONSENSUS-E
CONSENSUS-F
CONSENSUS-G
CONSENSUS-H
CONSENSUS-O
CONSENSUS-U

CONSENSUS-CPZ

CONSENSUS-A
CONSENSUS-B
CONSENSUS-C
CONSENSUS-D
CONSENSUS-E
CONSENSUS-F
CONSENSUS-G
CONSENSUS-H
CONSENSUS-O
CONSENSUS-U

CONSENSUS-CPZ

CONSENSUS-A
CONSENSUS-B
CONSENSUS-C
CONSENSUS-D
CONSENSUS-E
CONSENSUS-F
CONSENSUS-G
CONSENSUS-H
CONSENSUS-O
CONSENSUS-U

CONSENSUS-CPZ

CONSENSUS-A
CONSENSUS-B
CONSENSUS-C
CONSENSUS-D
CONSENSUS-E
CONSENSUS-F
CONSENSUS-G
CONSENSUS-H
CONSENSUS-O
CONSENSUS-U

CONSENSUS-CPZ

CONSENSUS-A
CONSENSUS-B
CONSENSUS-C
CONSENSUS-D
CONSENSUS-E
CONSENSUS-F
CONSENSUS-G
CONSENSUS-H
CONSENSUS-O
CONSENSUS-U

CONSENSUS-CPZ

CONSENSUS-A
CONSENSUS-B
CONSENSUS-C
CONSENSUS-D
CONSENSUS-E
CONSENSUS-F
CONSENSUS-G
CONSENSUS-O
CONSENSUS-U

CD4
*ANAN FAYAVA FAYAYAN ANRAYAY |
tgdi.....IG.dirgAhCnvsr?eWn?tlq?V....a?qLr?..?2f???nkt....??iiF?n.ssGGD 320
-0 i--ak--n--kqi....v-k--e??Q-.-----....---v-nQq ?----- 342
-7-k--e---....7kK-ae..h- p-----ee-k-? - 334
B ik N - i-?a?--k---g-....--k-gd?.Il..----.... .t---kp.----- 331
e Ky EINng--e? kg-....tek-ke..H-..n--—-......---qP?p---- 360
--? ---K------ gtg----—-e--.... 2a7-ks..hm.=-7-......~K-NS o 344
i e ?-?em--n-....?-?-?-..i------?...?---t-ns.-a--- 344
?-?-. ST R O R N St SR S S S - 65
M-.1222n7k??2s-2-Y-?YnaTd- -?ka-kqt....-eRYLe..Lv...-?-?2?2??vtm?-n?s-?--- 321
e i--t?--n---Q-....----- K..y-..n-?-.....--?-ns?----- 306
PEDD... 2 T2 P INPTP-2-222-229299-799-. =7, -7 PA-D2P-2.797-- 157
C D 4 * *NANAN FAYAYAY FAYAYAN FAYAYAN FAYAYAN
|IEitthsFnCggef?FYCnts?IF.nstW??7??2??72....n?t.22?272?2.272n?t???2..2??sndtl 355
p--vm e (0 £ P00 Pmmmmeen ??---2777- 374
---------- B Tt /At O LA o B ?-. 2222277 366
p . . 2??7?--27 ? 2?77 361
--=-m-h---r--- .-----t---.-n-Cig- . 22727 398
- 2= ’7 22 2?7 372
g--?-78?--- ? 373
--?K--. 92
----m-.-y-Fsc g-7 356
t el 2d-...-7 . 336
P-V??- ?---9---.---??’? ?2-.2?277--- ? 27 175
* CD4 | * FAYAYAN | CD4 FAYAYAN
t..Ig.Crl. kqlvnm wQrvgg. AmYapPIq g7|rc’>sNITGIILTRDGg’>’7 .NnNs??...2??? 401
R R e ?.-0---S ?7??2-27--2. 2 419
. N R — P ??7?.-2t--227---- 411

e.---?-S ?..

€. S

.2~ 405

. ’77 - 2-22.222-22.G1-22-7R. N’7’>———’>———?? 2202 198

AN gp120 / gp4l
’>netFrPgngmrdNWrsELYkYKkalePIGvaPtr akrRVV....eREKRA??vg.IGavflgfliGa 462
-t
-?

2

2V -

9ol Pemmcke =T TVK-F S-—Ki- RP”Igt’)t’?H ————— .-=-=ML---v-S- 462

-2 e S R e — 435

DPIDDDIDDDPD D DD DD PG PDPRDDIIVDD D -Q--2.-2-.2-27---2-2- 227

AGSTmGAaS|TLTanquISGIquQsNIIrAIeaQthLkLTVWGIKQLQARVLAvErYLrD QQLLG

m- Q t-mi !-. ----- 539
? ) K-.----- 533
o~ K-.-Kf-- 577
n o) P 546
V. Q  S— 549
? o T D 227
-------- ATa----tht-?2K------D-x----Q---?--R-S=---R--R--L--L-TliQN.---n 529
ol e o I, M, X R Q ES.-—-- 496
........ 299.-2.72.7- 99------9.--7.--9-----Q IS S VA, S, Y, M, X 279
* * AYAYAY AYAYAY AYAYAY FAYAYA

IWGCSGKIICtTNVPWNSSW......... S.Nks??dIWdnMTWIgWdKEisnYT?ilY?.LiEesqnqQ 586
603

———————————— =@ ?---|-2--2----me-er--d----|--t.---------

R N— Mem-fermeeQlte-r?-LoO-- 597
r-L-@--?----ME-ER--0---Gl--§ ------?--
~I-fEE--n----E-eR

CONSENSUS-CPZ L---2?-272-2-T----N--22222722222.227--7--7- ’7--Q’>--’7‘LV° '; G?-?-.2L2?A77-- 312

[I-A-138
NOV 95

531



HIV1 ENV CONSENSUS

\/ 3'sj
CONSENSUS-A  EKNEqdLLaLDkWanLwnWFdIsnWLWY IriFimIVGGLIGLRIvfaVIsiinRVRqGY SPISFQtltp? 655
CONSENSUS-B e--e-----5-----?-t I vV V- ?l-a 671
CONSENSUS-C B G S-?---—-- ?-1?----- k i V n 664
CONSENSUS-D  ---- €--?-----G-----§-T?-----k IV l-a 657
CONSENSUS-E ~ DR--K---e--—--S T--K (Y p?Hh 705
CONSENSUS-F e S Ve---K--oeo- ?--hi-S 672
CONSENSUS-G =~ --------m---- ?S--s--s k V. ?HH 674
CONSENSUS-O ----K?--E--E--Si---I--TK-----K-A-|---A---v- VlMI--NIVKNI----Q---L IP??h 647
CONSENSUS-U  --S-K---E-----S-----G-T------K T-F L-T 625
CONSENSUS-CPZ -?2-?2??-?E--?-2S------- T?-----K--2-2--212----22222-27?R?-----2---2-22772- 355

<- tat cds *
CONSENSUS-A  pr??pdRperleeeGG. eerdRSlrLVsGFLaIAWDDLRsLCLstHrLRDflII a.ar.tVelLghs 719
CONSENSUS-B --g.-----g------ B B L e e LI--?v?--?i-----rr 735
CONSENSUS-C  --G----lg . R b 729
CONSENSUS-D  --g.--==-g--m==m.~-G=emm [ RN INE—— [ ——— 721
CONSENSUS-E =~ Q-E.--------- g--.--G----V. 770
CONSENSUS-F  --E.-----g---G--.--GK---V---N-----V-----N------ rH---?
CONSENSUS-G  Q-e.----- g---G--. 739
CONSENSUS-O q’>E agT-G-TG-g--.-e--p-Wtp-Pg---?- LYT--TII Wt--L -SNLaSg.l.......... gk 702
CONSENSUS-U  --G.----G-T-----.-E-NN--V---N------- E---—--- e L---V....-KG-R.. 685
CONSENSUS-CPZ Q?-.2?2???E-?7-72--.2?--?-22?-2?2-2??-?-----N-GIW--QS-TSLACN.V.W-##LKT---L 398

<- rev cds
CONSENSUS-A  slkglrlg....... weglkYL.wNLIlyWgrELK?SAinLIdtiAiavAgwtDRVIEigQrigRAIInI 780
CONSENSUS-B ?....27-.......--@---W.----(--S(---N--vS--nat-----Eg------ vv--a?----h- 789
CONSENSUS-C --a----.Gs-vQ---|---K---S---------- EG---i--??---?---7-- 787
CONSENSUS-D --a----.------?Qq---N---S---------- Eg---?--?v--a?--v-h- 773
CONSENSUS-E G- Q---I---S--naT------------- VA-gaW----h- 832
CONSENSUS-F cecreeem=A--l-.G--t----Q---N---5--N-T--v--EQ---?-?AL--?------- 787
CONSENSUS-G = j-----=-.......mmmmmmm oo Q---N-----2-------- N------- vv--aC------ 800
CONSENSUS-O |I°y g--LWIIGthIeaCR c?Av?Q--LQ--gqn--T-----?-V---N---gi-IGi----?G---- 767
CONSENSUS-U  ....R-......--A---- .G--V----Q---N---S--NAT--V--EG---|--V----C------ 741
CONSENSUS-CPZ I- HS———L ....... R R-CL-.GGIIQ---K---I---S---AT-----EG---I--AF-VTL-I-R-- 460

CONSENSUS-A PrRIRQGIEraLI$ 793
CONSENSUS-B 801
CONSENSUS-C 800
CONSENSUS-D 785
CONSENSUS-E 845
CONSENSUS-F 798
CONSENSUS-G 813
CONSENSUS-O 779
CONSENSUS-U 754
CONSENSUS-CPZ  ------------- 473

S

[I-A-139
NOV 95



HIV1 ENV

[I-A-140
NOV 95



COMMON NAME

SUBTYPE A:
U455

IBNG
SF1704

SUBTYPE B:
SF2

LAI
NL43
LW123
GLNEF3
GLNEF5
GLNEF6
BRVA
MN

SC
BAL1
JRCSF
JRFL
NH53
oYl
SF162
CAM1
NEF20BL
NEF28BL
NEF39BL
NEF3BL
NEF4BL
SF33
SWB884
HAN
D31

RF
YU10
BCSG3C
P896
5021911
5049501
COLS83A
E8BNEF
E9ONEF
EBINEF
P102A13
P164A22
P166A10
P171A10
P175A01
P179A18
P192A13
P226A12
P227A16
P233A17
P248A01

Sequences in thé\ef Alignment

LOCUS

HIVU455
HIVIBNG
HIVSF1704

HIVSF2
HIVLAI
HIVNL43
HIVLW123
HIVGLNEF3
HIVGLNEF5
HIVGLNEF6
HIVBRVA
HIVMN
HIVSC
HIVBAL1
HIVIRCSF
HIVIRFL
HIVNH53
HIVOYI
HIVSF162
HIVCAM1
HIVNEF20BL
HIVNEF28BL
HIVNEF39BL
HIVNEF3BL
HIVNEF4BL
HIVSF33
HIVSWB884
HIVHAN
HIVD31
HIVRF
HIVYU10
HIVBCSG3C
HIVP896
HIV5021911
HIV5049501
HIVCOLS83A
HIVEBBNEF
HIVESONEF
HIVES1INEF
HIVP102A13
HIVP164A22
HIVP166A10
HIVP171A10
HIVP175A01
HIVP179A18
HIVP192A13
HIVP226A12
HIVP227A16
HIVP233A17
HIVP248A01

ACC # FIRST AUTHOR
M62320 Oram,J.D.
L39106 Howard,R.M.
M81729 Evans,L.
K02007 Sanchez-Pescador,R.
K02013 Wain-Hobson,S.
M19921 Buckler,C.E.
U12055 Reitz,M.
X63042 Harris,M.
X63044 Harris,M.
X63045 Harris,M.
M21098 Anand,R.
M17449 Gurgo,C.
M17450 Gurgo,C.
M68893 Gartner,S.
M38429 Koyanagi,S.
M74978 O’Brien,W.A.
L07425 Weidt,G.
M26727 Wain-Hobson,S.
M38428  Cheng-Mayer,C.
D10112 Mcintosh,A.
X64751 Steuler,H.
X64749 Steuler,H.
X64746 Steuler,H.
X64753 Steuler,H.
X64755 Steuler,H.
M38427  York-Higgins,D.
M58206 Delassus
u43141 Sauermann,U.
U43096 Dietrich,U.
M17451 Starcich,B.R.
M93259 Li,Y.
L02317 Ghosh,S.K.
M96155 Collman,R.
u26077 Michael,N.L.
U26131 Michael,N.L.
U17438 Kirchhoff,F.
U43106 Reitz,M.
U43108 Reitz,M.
u43107 Reitz,M.
L15476 Shugars,D.C.
L15482 Shugars,D.C.
L15488 Shugars,D.C.
L15493 Shugars,D.C.
L15496 Shugars,D.C.
L15498 Shugars,D.C.
L15504 Shugars,D.C.
L15508 Shugars,D.C.
L15510 Shugars,D.C.
L15515 Shugars,D.C.
L15518 Shugars,D.C.
I-A-141
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HIV1 NEF

P357A01
NEOO1
BO1
CD1
D8511
D881
D901
DH1

El

LM1
LSS1
RP12
RR1

SF1
3202A12
3202A21
MANC
WEAU160

SUBTYPE D:

ELI
NDK
Z6

SUBTYPE O:

ANT70C
MVP5180

SUBTYPE U:

MAL
7321
CPZ:
CPZGAB

HIVP357A01
HIVNEOO1
HIVBO1
HIVCD1
HIVD8511
HIVD881
HIVD901
HIVDH1
HIVE1l
HIVLM1
HIVLSS1
HIVRP12
HIVRR1
HIVSF1
HIV3202A12
HIV3202A21
HIVMANC

HIVWEAU160

HIVELI
HIVNDK
HIVZ6

HIVANT70C

HIVMVP5180

HIVMAL
HIVZ321

SIVCPZGAB
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U16863 Huang,Y.
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u16875 Huang,Y.
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U16915 Huang,Y.
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HIV1 NEF

CONSENSUS-A MGGKWSKSSIVgWPeVrkRquT .............. ?PtAAKGVGAVSQD.....LDKhGAITSSNt?? 48
U455 50

IBNG
SF1704 49

CONSENSUS-B MGgkak’?s’”ng'?vRermrra’????’??’??’??’??’???EpaadgVGAvSrd ..... lekhGaiTssNtaa 46
SF2 e R-MG--SAl------- EP........... RA-------mmem- L 54

LAI

NL43
LW123
GLNEF3
GLNEF5
GLNEF6
BRVA
MN

SC
BAL1
JRCSF EPATDR.VRQT....
JRFL EPAADR.VRRT....
NH53
()4
SF162
CAM1
HEI20BL
HEI28BL
HEI39BL - R RDD-TT------ Q-EPAA
HEI3BL X XMA--XX--DXXIXT
HEI4BL
SF33
SwB84
HAN
D31

RF
YU10
BCSG3C
P896
5021911
5049501
COL83A
E8BNEF
E9ONEF
E8INEF
P102A13
P164A22
P166A10
P171A10
P175A01
P179A18
P192A13
P226A12
P227A16
P233A17
P248A01
P357A01
NEOO01
BO1
CD1
D8511
D881
D901
DH1

E1l

LM1
LSS1
RP12
RR1
SF1
3202A12
3202A21
MANC - SRKI---T ----- KQVDPAEEGRKKQA....----E-------- . - mmmmmeeeeem 61
WEAU160 --l---R-GS---Al---K--.m - E---m- -A-memeee- .E 48

[I-A-143
NOV 95



HIV1 NEF

CONSENSUS-D MGGKWSKSSIVGWPAIRERIRIT????72..........dPAADGVGAVSRD.....LEKHGAITSSNTas

ELI I 50

26 ~ =-Ree-ee—-DPRRT.......... A RD 55

[N —— [I— S —— 50

CONSENSUS-O MGNA??K?KF?GW??VR?RMRR?.........22?P???PCAPGVG??SRE.... LA?RGGI?SSHTPQ

ANT70 «--LR-G--E--AA-~-E---T........ RTF-ESE------Ql--.....-A-x-P--e- 56

MVP5180 <~-WS-5--A-SE--D---S.........SSD-Q.Q----=-AV--.... - Te--Srmemen 55

CONSENSUS-U MG?KWSK???2GWP??RERIR?T??2............ PP?2?GVGA?SQD??2?2L?K?GA??SS??A?

MAL «-Gre-SSIV---Kl-=Revereern..n. - TET---V---AVSQD-D-C--AA--SP-A 55

Z321 Newem..ooo-AV---Q-PPA........... ~-AAE----A---....-A-H--1S--NT-T 49

CPZGAB MGTKWSKSSLVGWPEVRRRIREA................ PTAAEGVGEVSKD.... LERHGAITSRNTPE
I1-A-144

NOV 95



* SH3-binding 1] SH3-binding
CONSENSUS-A tnpsCaWLE?Aqe?.d..e?.VGFPVRPQVPLRPMTYKgAVDLShFLKEKGGLDGLIYS?kRQEILDLWV
U455 --A------ .---..E..GD. A-F---F H-Q 114
IBNG ---D-------.-.-N. K 114
SF1704 NH---T---S-KG#.-..-G. RR 114
CONSENSUS-B tNadcaWle.agE?.e??ee?vgFpvrPqVpLRPmtykaA?DIShFIkekGGLeGli?sgkRQdILdIwv 108
SF2 e L-I W--R--E-----I 118
LAI 114
NL43 114
LW123 114
GLNEF3 113
GLNEF5 112
GLNEF6 112
BRVA 126
MN 116
SC 113
BAL1 114
JRCSF 124
JRFL 124
NH53 114
oyl 119
SF162 116
CAM1 118
HEI20BL 116
HEI28BL 115
HEI39BL 118
HEI3BL 113
HEI4BL 114
SF33 113
SWB84 114
HAN 114
D31 114
RF 116
YU10 124
BCSG3C 114
P896 115
5021911 114
5049501 112
COL83A 73
E8BNEF 114
E9ONEF 115
E8INEF 114
P102A13 117
P164A22 114
P166A10 125
P171A10 114
P175A01 125
P179A18 114
P192A13 125
P226A12 e 111
P227A16 N--A------R-..-..--. G-L Y 117
P233A17 S A e V H--R | 114
P248A01 -G e V D---Y 114
P357A01 H-----G 119
NEO0O1 RR--[------ R-------- VH-----E------ 114
BO1 H--R | 114
CD1 VY N--- 123
D8511 Y 116
D881 F 116
D901 Y 116
DH1 Y--R $- 113
E1l Y 114
LM1 E Y--R 114
LSS1 H | 114
RP12 Y 114
RR1 VY 119
SF1 H 114
3202A12 Y--R | 114
3202A21 Y--R | 114
MANC T m CE{ L e R-------- VY-mmmnomeene- 125
WEAU160 N e O B B H-----$ 88

[I-A-145
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110

HIV1 NEF



HIV1 NEF

* SH3-binding | | | | SH3-binding
CONSENSUS-D TNadCAWLE.AQE..ES.eE.VGFPVRPQVPLRPMTYKeAVDLSHFLKEKGGLEGLIWSKKRQEILDLWY 115
ELI e R L 115
26 e L 120
NDK B G 115
CONSENSUS-O NNAALAFL?.SH?..2..E?.VGFPV?PQVPLRPMT?K?AFDLSFFLKEKGGL?GLIYSHKRAEILDLW? 93
ANT70 e E-Q.E.-E—A Y-G E vV 120
MVP5180 e D.~K..D..-D.~--R F-A D I 119
CONSENSUS-U NN??C???E.??E..E?.EE.VGFPVRPQVPLRPMT?KGAFDLS?FLKEKGGLDGL??S?KRQEILDLWV 83
MAL --AS-...-.PP-. -E.--. VZ— VW-P 117
7321 ~PD-AWL-.AQ-..-S.--. FoeeeeF IY-K 114
CPZGAB TNQTLAWLE.EMD..N..EE.VGFPVRPQVPTRPMTYKAAFDLSHFLKEKGGLEGLVYSRRRQEILDLWV 114
II-A-146

NOV 95



SH3-binding
*
I
CONSENSUS-A YnTQGfFPDWQNYTPGPGtRf PLTFGWCfKLVPVDPaEVE.eat?GENNSLLHPICQHGmMdDe?revLm
U455 S —— [AVpm— Y -—G V---EK---- 182
IBNG . M------ --NE E-DD----I 182
SF1704 - % . [SSNNECp KV S K-KT-- 182
CONSENSUS-B yhTQGyFPqunyTpgPg7ry’7PLtfchkaVPvepekve eanegennsLIHPmsIHgmddpErevl? 174
SF2 E-A-K---V 186
LAI . D---.---K---T ----- Vommmmmmeeeee E 182
NL43 . E 182
LW123 . ----E 182
GLNEF3 . D---.---K---T--=--V--ememmaee G--E 181
GLNEF5 . . -A-G---E 180
GLNEF6 . D---.---K-=-T=-==-Vommmmmmm oo E 179
BRVA . 194
MN 182
SC 181
BAL1 . . ---A 182
JRCSF . . C------ Q------- K---V 192
JRFL . . C------ Q--IE---K---E 192
NH53 . TE-T----- K 176
(0)1 ~-C---------MD-DQ--.-------=-====| -==-=---- K---V 187
SF162 . . Q------- K---V 184
CAM1 . ~-KR--A-------Q------- K---M 186
HEI20BL . . Q---X---K-x-M 184
HEI28BL . . X V 183
HEI39BL T--. D-D---.-D-K+=--Cr---Q-------K---Q 186
HEI3BL V--. XE--.K-----R-C----X-----E-T-G---R 181
HEI4BL V-F. X=X, =mmmm X-=m=n |----- E---N---E 182
SF33 V-F. . E---K---V 181
SwWB84 182
HAN 176
D31 182
RF 184
YU10 192
BCSG3C . 182
P896 . —NR D------ ANQ——VE S--Q--V 181
5021911 K . 182
5049501 180
COL83A 140
E8BNEF 182
E9ONEF 183
E8INEF 182
P102A13 185
P164A22 182
P166A10 193
P171A10 181
P175A01 193
P179A18 181
P192A13 193
P226A12 179
P227A16 185
P233A17 181
P248A01 182
P357A01 187
NEOO1 182
BO1 182
CD1 191
D8511 184
D881 184
D901 . 184
DH1 EV----K---M 181
E1l C R 182
LM1 182
LSS1 182
RP12 182
RR1 187
SF1 182
3202A12 182
3202A21 182
MANC 193

[I-A-147
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HIV1 NEF

176



HIV1 NEF

SH3-binding
*
I
CONSENSUS-D YNTQGIFPDWQNYTPGPGIRY PLTFGWCfeLVPVDPQEVE.EaTEQEINCLLHP?CQhGMEDpERGVLK 182
ELI Y P P - N 183
Z6 . R---. Verroen-T--E—-- 188
NDK . Q X » NSV Y M M 183
CONSENSUS-O Y?TQGFFPDWQ?YTPGPG?RF PLTFGWLFKLVPVS?EEAERLGNT?E?APLLHPAC?HG?ED?H?EIL? 150
ANT70 -N [V— E C-R-N----—-A--F--T-K--M 189
MVP5180 -H [ A-weeee-N-D-S-----N--A~-A-G---K 188
CONSENSUS-U YHTQG?FPDW?NYTPGPG?R?.PL?FGWCFKLVP??P?EVE.EAN?GENNCLLHP?SQHGM?D?EREVL? 138
MAL e (Y20 MR i, A [V [ S — l----E-A----K 185
Z321 ~M----D-D--—M 182
CPZGAB YHTQGFFPDWQNYTTGPGTRF.PLCFGWCFKLVPLTEEQVE.QANEGDNNCLLHPICQHGMEDEDKEVLY 182

[I-A-148
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HIV1 NEF

CONSENSUS-A WKFDSrLAIKHrA?EIHPEfY.KDC$ 199
U211 J— 3 PR VR 205
IBNG -Re-e--FR-T-Re-e-Y= oo 206
SF1704 -eeeeenee o) ¥ —_— 206

*
CONSENSUS-B WrFDsrlAfhhmarelhpeyy.Kdc?TSMCLQGTFRWGISREARLGGTGEWRALRCCI 230
SF2 210
LAI 206
NL43 206
LW123 206
GLNEF3 205
GLNEF5 204
GLNEF6 203
BRVA 218
sC 238
BAL1 197
JRCSF 216
JRFL 216
NH53 200
ovl 211
SF162 208
CAM1 . 210
HEI20BL S v 208
HEI28BL S VA— e 207
HEI39BL 7o S v A— 210
HEI3BL 204
HEI4BL 206
SF33 205
SWB84 206
HAN 200
D31 205
RF 208
YU10 215
BCSG3C 206
P896 204
5021911 205
5049501 203
COL83A 164
EB8NEF 205
E9ONEF 206
E8INEF 206
P102A13 209
P164A22 206
P166A10 216
P171A10 204
P175A01 216
P179A18 205
P192A13 216
P226A12 203
P227A16 209
P233A17 205
P248A01 205
P357A01 211
NEOO1 206
BO1 206
CD1 214
D8511 208
D881 208
D901 208
DH1 205
E1 206
LM1 206
LSS1 205
RP12 206
RR1 211
SF1 206
3202A12 206
3202A21 206
MANC 217

[I-A-149
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HIV1 NEF

*

CONSENSUS-D WRFNSRLAfEHKAREmMHPEFY.KdC

ELI e ~N
A —

N> S —— (S
CONSENSUS-O W?FDRSLG?TH?A???HPELF?K?
ANT70 -Keemee-N--V-MIT-----Q-D

MVP5180 -Q---=-L-I-LQK-----P-$
CONSENSUS-U WKFDSSLA??H?ARE?HPE?Y.KDC
MAL e LR-R---Q---Y-.--

rac X — RK-L--M=--F-.--

CPZGAB WRFDSRLALRHIAREQHPEYY KD

[I-A-150
NOV 95

206
206
212
207
166
213
211
157
209
205
205



HIV1 NEF CONSENSUS

CONSENSUS-A MGGKWSKsSiVgWPeVIkRmRQT.............. ?PtAAKGVGAVSQD.....LDKhGAITSSNt?? 48
CONSENSUS-B ------- ?-2?---2--e---1a??????2?2?7????-Ep--d------ |G CEEREE aa 46
CONSENSUS-D -------------- Al-E-1-r-2?2?2?22..........dP--D------ R-.....-E---momee- as 50
CONSENSUS-O --NA??-?KF?--22--?-—-R?........ 222P?2-?PC-P-~-??-RE..... -A?R-G-?--H-PQ 38
CONSENSUS-U --?2----2222---22-E-[-?2-227....cc.....-P?22---2-2220202-2-2--22--27A- 31
* SH3-binding |1 ] SH3-binding
CONSENSUS-A tnpsCaWLE?Aqe?.d..e?.VGFPVRPQVPLRPMTYKgAVDLShFLKEKGGLDGLIYS?kRQEILDLWV 110
CONSENSUS-B --ad-----.----.e??-e? a-? e---?-g---d------ 108
CONSENSUS-D --ad-----.--- ..ES.-E. e E---W-K 115
CONSENSUS-O N-AAL-F-?.SH?..?..--. ? ?-?-F---F ?----H--A------ ? 93
CONSENSUS-U N-?7-222-.22-..E?.-E.-----wmeremeees G et PP 83
SH3-binding
*
I
CONSENSUS-A YnTQGfFPDWQNYTPGPGtRf. PLTFGWCfKLVPvDPaEVE.eat?GEnNSLLHPICQHGmdDe?revLm 176
CONSENSUS-B -h---y ?-y? e-ek--.--ne msl-----pE----? 174
CONSENSUS-D ----- B Y e g---.---E--t-c----?-----E-pE-g--k 182
CONSENSUS-O -?--------- P Poe - L------ S?E-A-RLGNT?-?A?----A-?--?E-?H?-|-? 150
CONSENSUS-U —H———’>————’J———————’) I S— ??-?---.--N-----C----?S----?-?E----? 138
*
CONSENSUS-A WKFDSrLAIKHrA?EIHPEfY.KDC$ 199
CONSENSUS-B -r------ fh-m-r-----y-.---2TSMCLQGTFRWGISREARLGGTGEWRALRCCI 230
CONSENSUS-D -R-N----fE-K-R-m-----.--- 206
CONSENSUS-O -?--RS-G?T-?--??---LF?-? 166
CONSENSUS-U ----- S--22-?-R-?---?-.--- 157
[I-A-151

NOV 95



